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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 


PENARTH, SOUTH WALES 
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‘Burton s 


TUBULAR STEEL TRENCH STRUTS 


(ADJUSTABLE) 


a OUTSTANDING ADVANTAGES 





1.—Save at least 80% labour by elimin- 
ating the old-fashioned system of cutting, 
wedging and nailing timber strutting ; 
no waste of timber. 


2.—Fixed by one man in one minute. 


3.—Being steel complete, they are 
practically everlasting and can be used 
over and over again indé@finitely. 


4.—Take up very little store space and 
very compact for transport. 


5.—No loose parts which can be 
lost, so they are always ready for 
work. 


IN THREE SIZES 





Length Approx. 
Closed Expanded Weight 


1’ 6” , 3 14 Ib. 
2 4 64" 19 Ib. 
4 5’ 6” 24 Ib. 











Burton’s Patent Solid Dropforged Steel Scaffolding Fittings 





THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone: CRADLEY HEATH 6237/8 
London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.| 
Telephone: Abbey 6483/4. Telegrams: Dubelgrip, Sowest, London 
BN 
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FACTORY WORK IN COURSE OF CONSTRUCTION 


YORKSHIRE 


HENNEBIQUE 


FERRO - CONCRETE SPECIALISTS 
SINCE 1904 


HEAD OFFICE : VIADUCT WORKS, KIRKSTALL ROAD, LEEDS, 4 
Telephone : Leeds 20687-8-9 Telegrams : Ferro, Leeds 


BRANCH OFFICES: 30, WINCOLMLEE, HULL. Telephone: Hull 3350! 
SCOTLAND : ALNESS, ROSS-SHIRE. Telephone: Alness 289 








Novemper, 1952. CONCRETE AND CONSTRUCTIONAL ENGINEERING 





Leaders in Airfield Construction 


These mobile paving units mix and 
place the concrete right at the runway. 
The dry batches of materials for the 
concrete are accurately proportioned 
by weight at the central batching plant. 
The construction of this airfield re- 
quires 500,000 cubic yards of high 
quality concrete which is being laid at a 
rate of 10,000 cubic yards every week, 
and the quality is controlled at every 
stage of production. 


Earth moving equipment 











This company has carried out in recent years, 

over £50-million worth of aerodrome and airfield 

construction work, including the runway for the LAING 
Brabazon aircraft at Filton. The most modern 

airfield construction equipment in the world is 

available backed by experience and an efficient 
organisation. 























Contractors for every class of Building and Civil Engineering at home and overseas 


JOHN LAING AND SON LIMITED. London, Carlisle, Johannesburg, Lusaka. Established in 1848 
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1. They are more dependable— 


designed and ruggedly built to reduce 
wear and tear. 


because 
2. They take less time to erect— 


4’ 


4 


quick-fitting tower masts are self- 
aligning ; require no fishplates. 


a 


| ey 


because 


3. They have a longer effective life 


—robust sections throughout . . . self- 
aligning bearings ... power units 
totally enclosed to give complete pro- 
tection in dusty, adverse working 
conditions 





For full details, apply for illustrated Folder 
There’s a Wickham Agent in your district ! 


WICKHAM ENGINEERING CO. LTD 


34 VICTORIA STREET, 
LONDON, S.W.! 
Telephone: Abbey 5967/8 
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Durajoint is the registered name of strips of 

specially designed section extruded from a plastic 

(Polyvinyichloride, known briefly as P.V.C.). 

EXPANSION JOINTS FOR CONCRETE 

It is manufactured for use as a pliable watertight 

joint between the adjacent sections of concrete 

structures such as channels, culverts, swimming 

pools, roofs, dams, etc., and for all plain or reinforced 

concrete structures required to withstand water 

pressures of up to 100 feet head, or more. Durajoint 

takes the place of the metallic strips and 

bituminous materials previously 

used and has advantages both in ease 

of handling and durability. Durajoint 

is tough and flexible and can be 

supplied in lengths up to 50 feet. The 

British Patent No. 646268 ends can easily be joined to make unlimited 

continuous lengths and angles and crosses can also be formed. The profile of the cross 

section ensures that the strip bonds effectively to the concrete while the ribbed surfaces 

prevent percolation of water. Various widths are available, the choice of width being 

governed by the head of water and thickness of the concrete 

wall or slab. Widths of 9”, 6”, 33” and 2}”. * 


A pamphlet giving full technical details will be forwarded on request. im and | 
THE MICANITE & INSULATORS COMPANY LTD 


Empire Works, Blackhorse Lane, Walthamstow, London, E.17 


BRANCH OFFICES AT BIRMINGHAM, CARDIFF, GLASGOW, MANCHESTER and NEWCASTLE-UPON-TYNE and 
representatives in most countries throughout the world 





Manufacturers of MICANITE (Built-up Mica Insulation). Fabricated and Processed MICA. PAXOLIN 
Laminated Materials. PANILAX Laminated Materials and Mouldings. Empire Varnished Insulating 
Cloths and Tapes. HIGH VOLTAGE BUSHINGS and TERMINALS. Distributors of Micofiex-Duratube 
Sleevings and Micofiex-Durasleeve (Plastics-covered flexible metal conduit) and Kenutuf In jection 
Mouldings (in most thermoplastics including P.v.c.). 
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Note the Low Cost*® 





Progress on Concrete Work 


S-a-f-e-l-y Speeded 


MINISET 


For Quick Setting 
Rapid Hardening and Waterproofing 





An all-round working economy is effected through the 
use of this liquid admixture. Units can be stripped in 
half the time—no breakages through early stripping—less 
breakages in transport. Miniset gives a higher strength, 
greater uniformity, and a waterproof product. It has no 
corrosive action on steel. 


* From 2/6d. to 3/6d. per gallon according to quantity. 
Write for full terms and Leaflet P. 4158. 


EVODE LTD GLOVER ST . STAFFORD 
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ALPHA CEMENT LTD 


PORTLAND HOUSE. TOTHILL STREET 


LONDON, S.W.1. 


Telephone - Abbey 3456. 
































CONCRETE AND CONSTRUCTIONAL ENGINEERING 


NOVEMBER, 1952. 


Total load on foundations 


REDUCED from 3 to 2 tons 


per super foot 








4 The Church of St. Michael, Brantham, stands on a sand 


tfoundation. Subsidence commenced prior to 1846, when part of the belfry was 


}removed in order to relieve the load on the foundations. An attempt at restora- 


tion was made, but this only added extra weight. Later, cracks were noticed 
and immediate attention was necessary to prevent collapse. We formed reinforced 
concrete beams in situ and decreased the total load on the foundations from 3 to 
2 tons per super foot. No further signs of subsidence or widening of the old 


cracks have been noticed. 


c 
She 


... by (EMENTATION 


COMPANY LIMITED 


BENTLEY WORKS, DONCASTER. Telephone: DONCASTER 54177-8-9 
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use the A. = 
SERVICE 


for concrete work 














SHUTTER PANELS 


All sizes and types 


ADJUSTABLE SHORES 


for floor and beam support 


ADJUSTABLE CENTRE FORMS 


for floor support 


SHUTTERLOCK WALING CLIPS 


for br acing with scaffold t tube a and locking the =— together, eliminating nuts and bolts in 
shuttering. Tremendous saving in erecting a poe pe eae nay 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD renee : TRENCH STRUTS 


We also design and manufacture Steel Moulds for — — ams, Piles, Railway Sleepers and all 
other precast concrete produc 


: 


Let us solve your problems 


A. B. MOULD & CONSTRUCTION CO., LTD. 
$2 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams: Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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CEMENT 


SMARINE BRANO 
THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME 


SAVES TROUBLE 


NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 


Uses :— 


For CONCRETE 

Provides a CONCRETE of great strength 
at early dates and impervious to water, 
oil, etc., without any form of surface 
coating. 


For PAVING 
Produces a hard wearing PAVING, dust- 


less and proof against penetration by water, 
etc. 


#3 LONDON, W.C.1 


For RENDERING 

Supplies an impenetrable RENDERING of 
such adhesive power that a |” thickness will 
resist an outside pressure of at least a 20’ 
head of water. 


For SLURRY (as paint) 
Makes a perfectly watertight covering to 


brick or breeze concrete walls at very small 
cost, and also provides the best watertight 
undercoat to coloured finishes. 
Technical Information is available to users. 

Used in 1914-1918 and still used by : 


Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER CEMENT LTD 


29 TAVISTOCK SQUARE, Phone : 


Euston 1808 
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einforced Concrete 
=, 
aSea-step nearer 
Cm IPLEUIEL 


1d 4 


RFINFORCEMENT FOR ROADS 





a ” 


High Street, Alton (Hampshire County Council) 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast 


m-w.682 
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A better surface 


at less cost 


Masonite Tempered Presdwood as a form- 
lining produces a smooth, flawless, and dense 
surface ; concrete requires no further treatment 
after forms are removed. Masonite Tempered 
Presdwood is Grainless Wood specially impreg- 
nated for heavy duty ; since 1930 it has been used 
successfully for shuttering on contracts of all kinds. 
Ten to fifteen uses are common. It is easy to 
work on site, does not corrode or leave unsightly 
marks or stains ; it is flexible and ideal for shutter- 
ing to curved work. 


Registered x Trade Mark 
ee * : — Q ators 
MASONITE 


Tempered Presdwood 


HAS BEEN USED AND PROVED 
FOR 20 YEARS 


Write for illustrated Technical Catalogue. 


Masonite Ltd., Bevis Marks, London, E.C.3 
Avenue 2846 











MU’ TI-CLAMP 


The s.u-Purpose Builders Clamp 


with 


fete) UBLE with the “ open-fork "’ construc- 


tion, shown below, offers a further 
RAN G 4 wide range of adjustments for 


THE DOUBLE 
RANGE gives over 
1000 square and rectan- 
gular adjustments from 


4” to 2’ 9” for clamping column and beam 


shuttering. 


This range is wider than that of ANY 
TWO SETS of clamps at present available. 


Write for 
Brochure M.C.! 











MABEY & JOHNSON LTD. 


54 VICTORIA STREET, LONDON, S.W.1I. VICTORIA 8026-8 


THE DOUBLE ACTION 


clamping ground beams, walls, 
site piles, and T-beams. 


> 
| SF 
> a 
DOUBLE Wx 
y- Vow i hey, A lr S 


ad 
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SEARCH OUT YOUA SCRAP 
€ OBSOLETE PLANT 7O-DAY/ 


= COLVILLES = 


COLVILLES LTD 8195 WEST GEORGE STREET GLASGOW C€C.2 
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‘CRETE-O-LUX’ LIGHTS 


Haywards ‘ Crete-o-Lux’ Lights, of reinforced concrete 
construction, are purpose-made and precast (unless 
otherwise required) for maximum efficiency and depend- 
ability. These Lights meet every need of present-day 
practice, being specially designed for Pavements, Road- 
ways, Floors, Staliboards, Roofs, Domes, Canopies, 
Lanterns, Windows, etc. Their use ensures good 
appearance and the best possible transmission of light. 


HAYWARDS LTD 


UNION STREET, BOROUGH, LONDON, S.E.! 
TELEPHONE : WATERLOO 6035 (PVTE. BRCH. EXCHANGE) 





—-— 
———_ 
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Testing high ten- 
sile steel wire 
for prestressed 
concrete. Note 
small dial of ex- 
tensometer at 
eye level on left 
of machine. 


Z| 


aboratory tested 
--at every stage 


PRESTRESSED CONCRETE WIRE 


Tests carried out in the Quality Control Laboratory check 
each stage of manufacture and ensure the quality of the 


high tensile steel wire produced specially for the pre- 





stressed concrete industry by British Ropes Limited. 


BRITISH ROPES LTD & o/ hinds of 


HEAD WIRE SALES OFFICE : DONCASTER 
AREA OFFICES © 
BIRMINGHAM, CARDIFF, GATESHEAD 


LIVERPOOL, LONDON, RUTHERGLEN AND BRIGHT BARS 
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Let there be any hidden weakness in concrete on the 
modern highway, and pounding traffic will soon reveal 
it. Authorities and contractors alike are discovering that 
sound setting and long life for concrete is best ensured 
with an underlay of impermeable meco. Makes for 
faster work, lower cost, and-maximum strength. 


IBECO 


COMPLETELY WATERPROOF CONCRETING PAPER 


MADE BY C. DAVIDSON & SONS LTD MUGIE MOSS ABERDEENSHIRE 
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APPOINTED ARCHITECT APPOINTED ENGINEERS 
SIR GILES GILBERT SCOTT, R.A. RENDEL, PALMER & TRITTON 


CHIEF ENGINEER TO THE COUNCIL 
SIR T. PEIRSON FRANK, M.INST.C.E. 


PETER LIND & COLTD 


STRATTON HOUSE, STRATTON STREET, PICCADILLY, W.! 


TELEPHONE: GROSVENOR 460! 
B 
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Ruberoid C. and E. Jointing provides the 
necessary resilience to allow concrete structures 
of all types to move under temperature vari- 
ations witout building up dangerous stresses. 
Where a ‘single operation’ material is required 
Ruberoid C. and E. Jointing can be relied upon 
to give complete satisfaction. Available in 
lengths up to 6 ft., thicknesses from j to | in. 
and depth to suit the concrete. 

Use Ruberoid, the original Concreting Paper in the 

road bed. It prevents absorption liquid cement 

into the sub-base and aids free movement of the slab. 

a product of : 

THE RUBEROID COMPANY LTD., 

187, COMMONWEALTH HOUSE, NEW OXFORD STREET, LONDON, W.C.1 








WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY Sand and Ballast Specialists, 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 


Quotations on Application. PADDINGTON BASIN, W. 
Telephone : Paddington 2024 (3 lines). MEMBERS OF B.S. @ A.T.A. 


O.UARE 


° 
SEND FOR for ioc l. 
DETAILS WATERPROOF 
CONCRETE 


DAMP - PROOFING LTD. FOR ROAD 


DEPTFORD fTel.: TiDeway 1486-7 LONDON, 8.E. REINFORCEMENT 
































TUTTLE 
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CHRISTIAN] & NIELSEN 





Mingaladon Airport, Rangoon, completed June, 1952, 
by CHRISTIAN] & NIELSEN (THAI), LTD. 


350,000 sq. yds. Concrete pavement 12” to 16” thick cast in 133 days. Average 
1000 cu. yds. a day of 12 hours. 


CHRISTIAN] & NIELSEN LTD., 54 VICTORIA ST., LONDON, S.W.! 
Telephone : Victoria 6152-5 


ALSO OFFICES AT: Aarhus — Asuncion — Bahia 
Bangkok — Buenos Aires — Cape Town — Caracas 
Copenhagen — Durban — Guayaquil — Hamburg 
Helsingfors — Lima — Lourenco Marques — Mexico City 
Montevideo — New York — Oslo — Paris — Rangoon 


Rio de Janeiro — Sao Paulo — Stockholm — The Hague 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 1}” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 


Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 

Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL L?. 


SECOND AVENUE CHATHAM KENT 
Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 
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* Reinforced Concrete 


DESIGN AND CONSTRUCTION 


* Floors 
IN SITU AND PRECAST 


* Granolithic Pavings 
* Staircases 
* Cast Stone 


STUART'S 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 


LONDON 
26 West End Avenue, Pinner, Middlesex. 
Telephone: Pinner 6223, 5159 & 6269. 


BIRMINGHAM 
Northcote Road, Stechford. 
Telephone: Stechford 2366. 


EDINBURGH 
46 Duff Street. 
Telephone: Edinburgh 61506. 


MANCHESTER 
Ashton Road, Bredbury, Stockport. 
Telephone: Woodley 2677/8. 
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For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


BB AWXe TU Ai 


Regd. Trade Mark British Made 
Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ Operate at 9,000 to 15,000 Vibrations per 
minute from low flexible shaft speeds of 
4,500 to 7,500 R.P.M. 

@ Petrol or Electric Driven. 

@ Fitted centrifugal clutch, long-life flexible 
drive and vibrator. 


@ Robustly built throughout and backed by 
genuine service. 


Mode! VP 250-A (Swivei Base or Barrow Mounting) 


Prompt Delivery. Genuine Service. Re-sale Terms 
available. Equipment supplied on Hire—write for 
Terms 





* Wi eperens a 48-hour Shaft Repair Service for immediately Convertible! 
Additional Tools for : SURFACING, WET 
RUBBING CONCRETE, GRINDING, DISC 
i : i | ’ 
Write for 8-page fully descriptive Catalogue SANDING, AND DRILLING (up to Ii” in 
THE FLEXIBLE DRIVE & TOOL CO. LTD. Concrete and Steel—2” in Wood) 
Specialists in the design and manufacture of flex-shaft tools 
for over 30 years. Agents throughout the world 
17T, Queensberry Way, South Kensington, London, S.W.7 
‘Phones: KENsington 3583 and 4747 














THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”" TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 

VIBRATION, NOISE AND WEAR. 
THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE: 2124 
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Prestressed Concrete (Lee-McCall System) with Macalley Bars 
An economical and effective system of prestressing concrete, using 
high-tensile alloy steel in bar form. The steel is provided with 

positive end-anchorage and does not rely upon bond to transmit 

the stresses to the concrete, 


YOU CAN 
constructional 
SAVE, STEEL 


by using .eo8 


*Matobar’ Welded Fabric Reinforcement 


Economical for all types of concrete construction, 
Hard drawn, high-tensile steel wire mesh, electric- 
ally welded at every intersection ; permissible 

working stress, 27,000 Ib. per sq. in. in tension. 


Isteg Stee] Reinforcement 
manutactured under licence 
Steel bars with a combination of twist and cold 
working, giving 50°, improvement in tensile 
stress ; 30% less weight of steel. Improved 
bond; hooks and overlengths eliminated. 


McGALL & CO (SHEFFIELD) LTD. 


TEMPLEBOROUGH, SHEFFIELD, AND AT LONDON 


SRB 41 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
band moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
roduced for use with a spray gun. It can 
used with great economy on all types of 
Bhuttering and moulds, and will not separate 
Under pressure. 


———e 


4 
} 
- 


“ps T) PRODUCTS OF THE 
owe ORIGINAL MAKERS OF 
Experience has shown that the production of CONCRETE MOULD OILS 


precast and in situ prestressed concrete needs 

a special mould compound, and in collabora- 

tion with leading prestressed specialists we ’ 

have produced Grade “P.S." Mould Com- We specialise in the production of mould oils and com- 


ee pounds for concrete work of every kind, from mass 
‘< ” concrete work to high-class architectural stone work, 

8.A. and have an unrivalled experience which enables us to 
This Mould Compound has been specially give expert advice on all mould oil problems. We 
produced to satisfy the requirements of those have a grade for every purpose, and will be pleased to 


engaged in the production of spun concrete : - . 
products submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854. Telegrams : ** Columba, Leeds, 3.’ 
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New Goods Shed, 








British Railways—Eastern Region 





Bury St. Edmunds. 





Contractor : 
Mr. C. R. Price. 





























fits @ WINDOW BEAMS 
PYLONS: @—— e@ EAVES BEAMS 


PILES AND™® @ePURLINS 
SHEET PILES WG 








ROAD & RAIL * 











BRIDGES - ROOF 





AND FLOOR BEAMS 


‘ANGLIAN BUILDING PRODUCTS LTD 


LENWADE 15 NORWICH. Tel.: Great Witchingham 91 








ANOTHER 


PL 


PRESTRESSED PRODUCT 
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PpUMPCRET 


An Electrically Driven PC4 Concrete Pump. 
CONCRETE Capacities from 8 to 10 cu. yds. per hour. 
Ranges actually obtained 125 ft. vertical or 

1,500 ft. horizontal. 


em 
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CONCRETE 
BY PUMP AND PIPELINE 


@ The latest and most efficient method of placing concrete. 


@ Pump and Mixing plant can be located where it is most con- 
venient for storing and handling aggregates and cement. 


The concrete is delivered by pipeline just wherever it is 
required with the minimum of interference with the building 
operations. 


@ The speed of the pump governs the whole of the concreting 
gang. 


@ Pumpable concrete must of necessity be good concrete. 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 
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Concrete piles completely 
resistant to Mineral 
Sulphates and Gas-Lime 


Made possible by using Aluminous Cement 


. 





"eet 


Me tit] 


Phi rer 


Photograph by courtesy of South Eastern Gas Board 


The photograph shows the new extensions to an important 
London Gas Works where piles made with Ciment Fondu 
have been specified and used because of its complete 
immunity to attack by mineral sulphates and gas lime. 


Write today for further particulars and latest literature 


Concrete Rock-hard within one day 


hog (me oe 
ALUMINOUS CEMENT 


LAFARGE ALUMINOUS CEMENT CO. LTD. 


73 BROOK STREET, LONDON, W.I. Telephone: MAYFAIR 8546 


@ 31143 
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PORTABLE 


ce 
canbias to make 0 pee 
ine to a pump 
ot dé enmnndeuly 
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70-72 LONDON ROAD-TWICKENHAM 
MIDDLESEX: ENGLAND 
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MONK 


WARRINGTON & LONDON 


are organised and equipped 














to carry out 


REINFORCED CONCRETE 
CIVIL ENGINEERING 
& BUILDING CONSTRUCTION 


This organisation has been 
responsible for the construction of many 


major projects at Home and Overseas 


A. MONK & COMPANY LIMITED 


Head Office : London Office : 
Padgate, Warrington 75, Victoria Street, S.W.1 
Tel: Warrington 2381 Tel: Abbey 2651 
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GLASCRETE for SHELL ROOFS 





e 
§ 


Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 


the roof slab. Factory, London. Architects: Messrs. Clifford Tee & Gale. 


asians einai J. A. KING & Co. Ltp., 


(5 lines) 181, QUEEN VICTORIA ST., LONDON, E.C.4. 








PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER iS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE Co. 


Phone 22480 LEEDS, 10 ’Grams: “Grease.” 
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Set of 4 Permanent Hangars 
for the B.O.A.C. with Work- 
shops, Stores and Offices. 
London Airport. Carried out 
for the Air Ministry on 
behalf of the Ministry of 
Civil Aviation 

Designers - Sir Owen Williams 
and Partners 

W. & C. FRENCH LTD. 
Head Office: Buckhurst Hill, 
Essex. Tel.: Buckhurst 4444 


- 
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D ENGINES 


for 


INDUSTRIAL EQUIPMENT 


ly 


Ford Industrial engines are widely used in providing ™ 
power for Industrial Machinery of every description 
and have a power range between 10 and 60 B.H.P. 
when required for continuous working purposes. 
They are inexpensive to buy and economical to run. 
They give you long and trouble-free service, and what 
little maintenance they need is promptly and speedily 
carried out by Ford Service, which covers every part 
of the country. This combination of a first-class 
product and first-class service is the reason why 
Ford engines hold an unchallengeable 
reputation in every branch of 
industry. The advice of our 
Industrial Unit Department 
is freely at your disposal. 
Why not discuss your 
power problems 
with us? 

















FORD MOTOR COMPANY LIMITED + DAGENHAM «+ ESSEX 
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REINFORCED 
CONCRETE 
CONSTRUCTION 


SPECIALLY DESIGNED 
TRAVELLING FORM- 
WORK IN USE ON CONSTRUCTION’ OF 
REINFORCED CONCRETE RETAINING WALLS. 
(Formwork by Parry) 


NITED KINGDOM CONSTRUCTION 
ENGINEERING COMPANY LTD.. 


om ee ee eo, ono 
HAMMOND ROAD. ZKIRKBY INDUSTRIAL ESTATE LIVERPOOL 
TEIeP We SiIMONS WOOD 760 
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Lee Conservancy Catchment 
Board Act, 1938 Flood Relief 
Scheme Contract No. 2. 

The illustrations show views of 
the Leyton Marsh Culvert with 
Lee—-McCall System of Post 
Tensioned Beams in Place. 


Engineer to the Board : Marshall Nixon, 
Esq., B.Sc., A.M.1.C.E., A.M.1.Mech.E. 


<a , 
Seta © * 


IO. WESTMINSTER PALACE GARDENS : ARTILLERY ROW. LONDON .S WI. - ABBEY 1626 
LADAS DRIVE BELFAST - BELFAST 58/00 - WORKS. RIVER RD. BARKING -R/PPLEWAY 2624 
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VIBRATING EQUIPMENT 
for QUALITY CONCRETE 


PETROL & ELECTRIC 
VIBRATING 
TAMPERS 


SALE OR HIRE 


Details of these and other vibrating 
plant sent on application. 


NOVEMBER, 1952. 





Manufacturers of vibrating tables, internal 
vibrators, external vibrators, petrol and 
electric vibrating tampers, vibrating screens, 
pan vibrators, electric motors, petrol 
engines, builders’ hoists and winches, and 
hydraulic bar croppers. 


E. P. ALLAM & CO. LTD. 
LONDON: 45 Great Peter Street, 8.W.1. Telephone: Abbey 6353 (5 lines) 
SCOTLAND: 39 Cavendish St. Glasgow, C.5. Tel.: Souwh 0186. Works: Southend-on-Sea. Tel.: Eastwood 55245 


CONCRETE 
REINFORCEMENT 


BENT TO SPECIFICATION 


In 9 months we manufactured and supplied to the British 
Cast Concrete Federation, reinforcement for the M.O.W. 
Standard Hut involving 60,000 cut, bent and welded cages, 
and 5,000,000 stirrups, and therefore rightly claim to be 
specialists in the production of all types of cages where 
reinforced concrete is required. Whether for use in 
Garages, Runways, Docks, Warehouses, Forecourts, etc., 
** bending is carried out to your own Specification.”’ 


CAGES FOR | CAGES FOR 
PRECAST REINFORCED 
CONCRETE | CONCRETE 
° FRAMEWORK 


SOMMERFELDS LTD. 


WELLINGTON, SHROPS. - Telephone: 1000 (5 lines) 
& 167 VICTORIA ST., LONDON, S.W.1 Telephone: VIC 1000 
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RUSH & TOMPKINS LTD 
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WATER TOWER, SHROPSHIRE 


RUSH & TOMPKINS LTD. 


BUILDING & CIVIL ENGINEERING CONTRACTORS 


SIDCUP - 


LONDON : 


BIRMINGHAM & DURBAN, NATAL 
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Kellog House, 7/8 Chandos 
Street, London, W.1, one 
of our recent contracts 
erected in Reinforced 
Concrete, illustrates 
dignity of design and 
economy in the use of 


steel. 


ARCHITECTS: 
LIONEL H. FEWSTER & 
PARTNERS 
CONTRACTORS: 
LEIGHTON (Contractors) LTD. 


a 


: 
: 
; 
9 
; 
t 
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OUR COMPLETE 


REINFORCEMENT 


. will ensure that only the minimum 
DESIGN SERVICE amount of reinforcement is required for 


your next scheme. Let our Specialist 





Reinforcement Service handle all your 


problems from the drawing board onwards. 


Design, Sujyply, Firing. 
Ff. G. JONES & Co. LTD 


N T ' 
Eri NFORCEM™ME SPEC ALIS TS Group 


os eases 


WOOD LANE, LONDON, W.12. Tel: Shepherds Bush 2020 + BUTE STREET, CARDIFF. Tel: Cardiff 28786 





CCE/§29/JR23 

















The 4-wheel drive all-purpose vehicle 


Wherever buildings are going up you need something besides the 
heavy vehicles, the tractors, the bulldozers—you need the sturdy, 
speedy, versatile Land-Rover. It’s a handy vehicle for the odd jobs, 
for liaison between site and office ; and besides that, its power take-off 
(providing either belt or shaft drive) makes it a mobile power unit 


which takes rough ground in its stride and brings power to where it’s 


LAND 
OVER 


s s ’ 
Britain's most versatile vehicle 
MADE BY THE ROVER COMPANY LIMITED, SOLIHULL, BIRMINGHAM 


CVS-44 


wanted—right on the spot. 
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MILPORMS 


FOR AUTOMATIC ALIGNING AND 
SELF-SUPPORTING SHUTTERING TO 
WALLS, FLOORS, COLUMNS AND BEAMS, ETC. 


avs 4 7_5_ = 


’ 





Inspection of the actual 

plant will show the simple 

and robust nature of the equip- 
ment which has been designed 
for rapid fixing and easy mainienance 


This new range of formwork, for use on all types and systems of concrete construction, 
provides the Contractor with the means of overcoming formwork difficulties in an easy and 
economical way. No special tools are required, it is easy to erect and dismantle, and robustly 
constructed to withstand heavy wear. Full information can be obtained from any Mills Depot. 


BELFAST © BIRMINGHAM * BOURNEMOUTH «¢* BRIGHTON 


V f f f f <) BRISTOL - CANTERBURY - CARDIFF - COVENTRY - CROYDON - DUBLIN 
AZ j p> } GLASGOW ~- HULL - ILFORD - LIVERPOOL - LOWESTOFT - MAN- 


od: de} Miele ee yet ’ NEWCASTLE + NORWICH - PLYMOUTH - PORTS- 


MOUTH - SHIPLEY - SOUTHAMPTON - SWANSEA - YARMOUTH 
Head Office & Depot : TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. Tel: RiVerside 5026/9 
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CUNITE AND 
CEMENTATION 


Systematic repairs to structures 
e based on systematic diagnosis of 
defects. 


WHITLEY MORAN « CO. LTD. 


Py, Specialists in the Repair of Engineering Structures 
eit) thas 5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 





THE HIGH-FREQUENCY VIBRATOR 
WITH THE SLOW-SPEED DRIVE 


A new type immersion vibrator 
Petrol or Electric 


10,000/12,000 
@ Send for descriptive leaflet © Vibrations per minute 


jt\ G IE; VIBRATOR Dept., PORDEN RD., BRIXTON, LONDON, S.W.2 
Tel. : Brixton 3293 (9 lines) and at Brentford “= 
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W-E- BRAY & G0 - LTD - 


Reduced Handling Costs & Manpower 
PORTABLE - QUICKLY ERECTED & DISMANTLED 


This new electric tower crane offers many 

advantages in methods of mechanical handling. 

With its great height and long reach many jobs 

executed by motorised equipment or manual 

labour can be handled quicker and easier by the 

BRAYDA with a marked saving in handling costs. 
At a radius of 20 feet the BRAYDA can lift 
3 tons 9 cwt. to a height of 123 feet. 


At a maximum radius of 65 feet the BRAYDA 
can lift 29.5 cwt. to a height of 75 feet. 


Can operate in close epee to walis— 
framework, etc. Turning radius of II} feet 
inside track. 


All operations controlled from driver’s cab 
which can be raised or lowered as required. 


é. oT OF THE MANY USES OF THE BRAYDA TOWER 


RS ERECTION OF 
HOUSES, FLATS, OFFICES, FACTORIES. iANOARS, eTc. 


LOOK TO BRAY FOR NEW DEVELOPMENTS 
AND CONTINUED LEADERSHIP 


FELTHAM - MIDDLESEX PHONE FELTHAM 3471-2-3 
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xCHASTON 


SPECIALIST CONTRACTORS 
FOR REINFORCED CONCRETE 
AND PRECAST PRODUCTS 


coms ee PRESTRESSED 


CRETE WORK OF ALL 
i aan i $ RU U R L U ts i Y 4 
OR SPECIAL DESIGNS I 


DAVID CHASTON LTD., ESSEX ROAD, HODDESDON, HERTS. 
Telephone: Hoddesdon 2264 (3 lines). 


“CAPCO™ i. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 5on0) 
1947. New type 

tic control—option 

vibrator illustrated in the 
B.S. was built in our works. 
































The “‘ CAPCO’’ range of con- 

crete testing apparatus also 

includes Cube Moulds; Slump 

Cones; Tensile, Vicat, and Cylin- 

drical Moulds; Tile Abrasion 

Machines ; Compacting Factor 
atus. 


Appar 
Full details on request. 


CAPCO (SALES), LTD. ccc? rrodvce) 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 








Novemser, 19522 CONCRETE AND CONSTRUCTIONAL ENGINEERING xlv 


*Expamet’ Expanded Steel—the reinforcement with unequalled mechani- 
cal bond « The Expanded Metal Company Limited, Burwood House, Caxton 5t., 
S.W.1. Abbey 3933. Stranton Works, West Hartlepool. Hartlepools 2194. 


Also at Aberdeen, Belfast, Birmingham, Cambridge, Cardiff, Exeter, Glasgow, Leeds, Manchester 
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for all forms of 


PRECAST 
_~<-- CONCRETE 


experienced 
workmanship, expert 
supervision, and excellent 
service. 




















We specialise in the production of Precast Concrete structural members to standard or 
special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
Fencing Contractors, and shall be pleased to submit quotations for your requirements. 


H.B. CONCRETE CO. LTD. 


Head Office and Works: VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 3092. 


CRU RN GIST EE: 


SPECIALISTS 

















———— 


Ws. MULCASTER 


g CO. (CONTRACTORS) LTD. 


ae d Renderings 
Gunite Linings 2n° 
ries pain of every kind in any part 
c 








We invite ingu! 


r old stru 


of the country: CREWE 
HASLINGTON Crewe 2265-6. 


Telephone : “ails 


for new © 





en 
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BEET SUGAR FACTORY, 


CANTLEY 


Elevated Roadway and Silos 
Consulting Engineer: W. C. Andrews, 
O.B.E., M.1.C.E., M.LStruct.é. 


In addition to the one featured above, 
several of the installations at The British 
Sugar Corporation's Cantley Works 
are founded on... FRANKIPILES 





The Franki Compressed Pile Co., Ltd. 
(FRANKIPILE) 


39, Victoria Street, London, S.W.1l 


‘Phones: ABBey 6006-9. ‘Grams: Frankipile, Sowest, London 


And in Australia, British West Indies, New Zealand and South Africa 
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NOW READY 
A NEW ‘‘CONCRETE SERIES” BOOK 


EXAMPLES OF THE DESIGN OF 
REINFORCED CONCRETE BUILDINGS 


(In accordance with the latest B.S. Codes) 


By Cuas. E. REYNOLDS, B.SC., A.M.INST.C.E. 





214 pages, 41 illustrations, 31 tables, 24 calculation sheets. Price 10s.; by 
post ros. 10d. ($2-40 in Canada and U.S.A.) 


AN ESSENTIAL WORK FOR DESIGNERS AND STUDENTS 


This is the successor of the same author’s well-known “ Practical 
Examples of Reinforced Concrete Design.’’ Now in accordance with 
the latest British Standard Codes of Practice, including No. 114 
(1948) ‘‘ Structural Use of Normal Reinforced Concrete in Buildings ”’ 
and its subsidiary Codes (1950) on Suspended Floors and Roofs, Stairs, 
Solid Slabs, Flat Slabs, Ribbed Construction, and Precast Construc- 
tion; and No. 3, Loading, as revised in 1952. Where applicable 
the requirements of B.S. Codes No. ror (1948) on Foundations and 
Substructures for Houses, Flats, and Schools of not more than Two 
Storeys, No. 111 (1948) on Load-bearing Walls, and Nos. 123-101 
(1951) on Dense Walls are also given. Calculations are given in 
full detail for all the principal parts of buildings, and short- 
cuts adopted by busy designers are explained. 


I Loaps. Classification of floors Roof slab. Distribution bars. Flanges of 
Superimposed loads on floors, stairs, cor- tee-beams and ell-beams. Cover of concrete 
ridors, flat and sloping roofs, columns, Parzpets. Roof beams. Beams restrained 
walls, and foundations. Wind pressure by columns. Slabs and beams of floors 
Dead loads. Partitions VI. Cotumns SUBJECTED TO AXIAL 

Il. STRESSES AND RESISTANCE TO Loap. Columns with lateral ties and 
BENDING Permissible stresses in rein- helical binding. Long columns. Examples. 
forced concrete, plain concrete, and rein- Bases 
forcement Factors for resistance to bend- VII. Cot_umns SUBJECTED TO BENDING 
ing Rectangular beams with and without MoMENTS. Bending moments on exterior 
compressive reinforcement. Tee-beams and interior columns. Stiffness of columns 
Ell-beams. Solid slabs. Wind stresses and beams. Combined bending and thrust. 

I1l. BrNDING MOMENTS ON SLABS AND Examples. 

Beams. Continuous slabs and beams VIII RECTANGULAR SLABS SPANNING 
Analysis for any load and different moments 1n Two Directions. Bending moments. 
of inertia and lengths of span. Bending  Freely-supported slabs. Slabs continuous 
moments at end supports. Adjustment of at one or more edges Loads on supporting 
bending moments. Equal spans. Constant beams. 
and variable moments of inertia in a span. IX. 





FLAT SLABS Rules Bending 
IV. SHEARING RESISTANCE AND BOND. moments. Columns 

Shearing forces and stresses. Reinforce- X. OTHER DeEsIGNS Garage floor 

ment. Bond and anchorage of tensile and ¢ojid slabs. Hollow-tile slabs. Precast 

compressive reinforcement. Local bond  gjaps. Basement retaining walls. Load- 

Stress. Bends in bars bearing walls. Stairs. Piled foundation 
V. BEAM-AND-SLAB ROoFs AND FLOooRS Strip footings. Raft foundation 


Published by 
CONCRETE PUBLICATIONS LIMITED 
14 Dartmouth Street, London, S.W.1 
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ECASI 
PILES — 


a ae 


STANDARD R.C. PILES 
TO G.l. DESIGN 














PRECAST CONCRETE LTD. 
t 1 Victoria 6t..8.W.1. Phone: Abbey 2573 
Dagenham Do>k, Esse: 


Works : x 
Phove : Rainham (Essex) 780 
Midland Agent : Fabian 
]. M. Jackson, M.in.B.E., 
M.LPLE., 11 Leicester 
Road, Loughborough. 
Phone: Loughborough 
3781 & 3543. S6 St. 
Mary's Rd., Manchester, 
10. Phone: FAI 2623. 
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WORKSOP 
eo rae } LINCOLN 
BAKEWELL 
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il Trent Gravels 
Na \¢ 10,000 tons per week 
OB FOR Washed & Crushed 1} in. to 4 in. 


We are the leading suppliers of high-class concrete 

in the area shown above. Prompt 

aie: guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


BENDING MACHINES TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
. . featured above is the 1213 Bar bending machine for Telephone: Beeston 54255. 


the accurate and rapid cold bending to precise measurement 


of mild steel reinforcing bars of up to |” diam. “CONCRETE SERIES” 


oy ee BOOKS On CONCRETE 


Fors pe me giving prices ie 
W. KENNEDY LTD., Dept. ©, STATION WORKS, sterling and dollars, send « postcard to 

WEST DRAYTON, MIDDX. Phone: West Drayton 2064 be meme ogee oy Led. 
4 Dartmouth St., London, S.W.! 
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EDITORIAL NOTES 


The Strength of Concrete at the Time of Loading. 


PROPAGANDA for concrete has attached much importance to the “ ultimate” 
strength of the material without defining what is meant by ultimate. If we assume 
that ultimate means one year, then we may ask what is the use of this extra strength 
when the design of concrete structures allows for the full load to be carried with 
an adequate factor of safety 28 days after the concrete is cast. Any increase 
in strength beyond the design strength is an additional margin of safety, but 
it is unnecessary provided that the stresses used in design give the factor of safety 
which experience has shown to be necessary, and that the strength does not 
decrease ‘‘ ultimately.”’ 

Amongst building materials in general use concrete is possibly the only one 
that continues to gain strength over a long period. Materials such as steel and 
timber maintain their strengths if protected from the weather, but their strength 
is more likely to be decreased than increased by the passage of time. For many 
years the quality of concrete has been judged by its crushing strength at the age 
of 28 days, a period probably based upon the time required for the concrete to 
gain sufficient strength before props or other falsework could safely be removed. 
Some of the earliest crushing tests recorded, however, such as those reported in 
“ The Builder ” in 1848, were at 30 days, and it may be that the reason for basing 
designs on the strength at 28 days in all circumstances has never been seriously 
questioned. In recent years much attention has been given to high early strength, 
particularly in the case of precast concrete and prestressed concrete in which the 
economies achieved by the rapid re-use of shuttering are more marked than in 
in-situ work. 

In the case of prestressed concrete it is common to specify strengths at 
two ages, namely, when the prestressing force is applied and possibly acts in 
conjunction with construction loads, and a higher strength when the superimposed 
load is applied. It might be considered whether a similar practice could usefully 
be applied to reinforced concrete. In many structures, particularly those with a 
high ratio of superimposed load to dead load, the full design load is not applied 
for a considerable time after the concrete work is completed, and they may not 
be fully loaded until three months or more after concreting. In these circum- 
stances a saving of cement could be made if the design were based on the strength 
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THE STRENGTH OF CONCRETE AT LOADING. (CONCRETE 


of the concrete at, say, go days, rather than at 28 days. The increase in strength 
between 28 days and go days for a mixture with a water-cement ratio of 0-6 has 
been found at the Building Researc#® Station to be from 4700 lb. per square inch 
to 6200 lb. per square inch, while a similar mixture with a water-cement ratio 
of 0-45 and a strength at 28 days of 6800 lb. per square inch had at go days a 
strength of 8400 lb. per square inch. These increases are considerable, and give 
an indication of the extra strength of concrete at later ages. As concrete still 
gains strength after go days, the practice of basing the design upon the strength 
at 28 days must often result in the use of richer mixtures than are necessary. 
A reduction in strength of 10 per cent. may allow a saving of about 10 per cent. 
of cement, and the shuttering and props could still be struck in less than a month. 
For example, if the dead load plus the construction load does not exceed about 
8o to 85 per cent. of the total load for which the structure is designed, the structure 
will still be adequate to carry these loads with the same factor of safety as eventu- 
ally will apply to the total load. The practice of basing designs on the strength 
of concrete at 28 days seems wasteful in cases where the concrete will not receive 
its design load until its strength is considerably greater. 

A smaller cement content would in some cases affect the durability of the 
concrete because a higher water-cement ratio might be necessary with consequent 
lower resistance to frost and increased shrinkage. But the effect of frost need 
not be considered in the case of interior work, and compaction by vibration 
permits the thorough consolidation of stiff concrete mixtures. The bond between 
the steel and concrete in leaner mixtures would be reduced, but this would not be 
serious. A further effect of basing designs on strengths at later ages would be 
that there would be less demand for cement with exceptionally high early strength ; 
these cements are made at a few works only, and insistence on their use may 
result in considerable delay in delivery. If engineers decide the strength required 
at various stages during construction, rather than base all designs upon the 
strength at one month whether or not the concrete will be fully loaded at this 
period, it may lead to as much economy in cement as many of the suggestions 
made in the ‘‘ Economy Memoranda ”’ * recently issued by the Ministry of Works. 

While some of the recommendations in these memoranda are common practice, 
some of the statements made deserve consideration. For example, it is said 
that a change in size of the coarse aggregate from ? in. to 14 in. may save about 
10 per cent. of cement without reduction of strength. A reduction in the surface 
area of the aggregate used may also be obtained by discontinuous or “ gap ”’ 
gradings in which certain sizes, usually those between ,°; in. and 3 in., are omitted. 
These mixtures produce somewhat harsher concretes but are suitable for com- 
paction by vibration. It is stated that the recommendations in these memoranda 
have been drawn up with the co-operation of representatives of professional 
institutions, research associations, the building industry, the cement industry, 
and Government departments. This is a welcome change from the restricted 
composition of the committee responsible for the bulletin on steel economy which 
was mentioned in our last number. 





* No. 1 “‘ Cement for Housing and Small! Building ”’ No 


2 “Cement for Engineering and Large Building”. H.M. 
Stationery Office Price 3d. each 


November, 
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Hollow-tile and Solid Concrete Floor Slabs. 
Graphs and Tables in Accordance with the British Standard Code. 


By DONOVAN LEE, B.Sc. (Eng.), M.Inst.C.E. 


THE graph and tables on the following pages comply with the requirements of 
British Standard Code of Practice No. 114 and Sub-Codes Nos. 114.100, 14.101, 
and 114.103. They are intended primarily for checking the strength and deflec- 
tion of solid reinforced concrete slabs and hollow-tile slabs. They can be used 
directly for the design of simply-supported slabs and, if the maximum bending 
moments due to variations of superimposed load are determined, they may be used 
for continuous slabs. The writer acknowledges the valuable assistance of Mr. 
C. E. Riches and Mr. W. A. Carter in the preparation and checking of the tables 
and graph. 

The graph allows for the use of stresses higher than those now permitted by 
the Code and the tables of safe loads may be used for increases in the stresses in 
both concrete and steel: if both are increased in the same ratio the moment of 
resistance is also increased in proportion, but if only one stress is increased the 
resistance of the slab may be limited by the lower stress. Table 1 gives the 
weights per square foot of solid and hollow-tile slabs based upon reinforced concrete 
weighing 150 lb. per cubic foot. 


TABLE 1.—WEIGHT OF SOLID AND HOLLOW-TILE CONCRETE FLOoOrs. 





DEPTH HOLLOW TILE FLOORS 

OF DEPTH AND | WEIGHT (Ib. per square foot ) 
SLAB WIOTH OF GAULT TERRA- COTTA 
D (in) /sq.ft. | TILE (in) A r6 | F 2B a RB 

















3x10 . ° . Ai-2 
3 «12 . : . Ao-4 
3«x1O ° , . 47.4 
3«12 . , : AG-@ 
4x10 : ‘ AT-@ 
4x12 . . . 45-7 
4x1oO ° . ° 53:9 
412 . . 52:0 
5 «10 ° ° 53-2 
«12 : . 50-2 
5x10 . 59:5 
5s 12 > . : 56:4 
5« 10 , 5:7 
6x '2 : . ’ 55-6 
5 x10 . . 72:0 
6*12 . oi -8 
o*10 d e ‘ 7e “8B 
7*12 : . : 676 
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(& CRON | HOLLOW-TILE AND SOLID FLOOR SLABS. 





Solid Floors Spanning in One Direction: 1:2:4 Concrete. 
M 
Bad? 


Using mild steel, the so-called “ economic ”’ value of Q = is 193, Or 


d= 2.5 for which the percentage of reinforcement is 1-26. The true 
193 

economic depth is often greater than this, and different depths with less reinforce- 

ment can be used to follow closely the desired ratio of steel to concrete as well as 

to maintain uniformity of thickness of the slabs where the spans or the intensity 

of load vary. Table 2 enables these and most other considerations to be taken 

into account. 

There are two methods of using the table, as follows. 

(1) When the maximum bending moment can be determined, whether it is 
at a support or at mid-span, refer, opposite to the bending moment which just 
exceeds it in the central column, to the reinforcement needed for any particular 
total thickness D of the slab. If the least permissible thickness is desired, read 
the reinforcement given just to the right of the zig-zag line and the slab thickness 
immediately over. 

When several adjacent slabs are to be designed, first find the maximum 
bending moments under any likely incidence of load (preferably by a moment- 
distribution method or by one of the approximate methods) and then design 
the slab for the largest bending moment, as just explained. The properties 
of the rest of the slabs can then be read from the table, and the same thick- 
ness or the same diameter bars used as desired to obtain the reinforcement or 
depth respectively ; any difference of depth will, of course, affect the bending 
moments by changing the dead load. 

(2) Where the spans and the total load (including the dead weight of the slab 
and finishes) are known and it is desired to save the labour of determining the 
bending moments, as in making trial designs or for checking, then trace down the 
columns on the left-hand side until, under the total load just exceeding that 
required, there is a maximum span given that just exceeds that needed. Then 
read across to the panel just to the mght of the zig-zag line. This gives the 
minimum reinforcement in several diameters of bars and their maximum spacing ; 
at the top of the column the total thickness D of the slab is given. If a thicker 
slab is desired one can be chosen farther to the right of the zig-zag line and the 
reduced reinforcement needed is also given in several alternatives. 

If it is desired to avoid interpolation (particularly when higher stresses are 
adopted in either the steel or the concrete), or for greater accuracy, Fig. I may 
be used to obtain the percentage of steel directly when the thickness of the slab 
and the bending moment are known. 

The graph and tables take account of the following requirements of the 
Code. 

Cover (Clause 304). The cover is 3 in. or the diameter of the bar, whichever 
is the greater. (This should be increased in exposed or corrosive conditions.) 

Maximum spacing of Bars (Clause 305). Main bars: Three times the effec- 
tive depth. Distribution bars: Four times the effective depth. 

Maximum Compressive Stress in the Concrete [Clause 303 (a)]. 1:2:4 
concrete, 1000 Ib. per square inch. 
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HOLLOW-TILE AND SOLID FLOOR SLABS. 


Maximum Tensile Stress in the Reinforcement [Clause 303 (b)]. Mild steel, 
18,000 lb. per square inch. 

Modular Ratio (Clause 301 (a)), 15. 

Maximum Spans (Sub-Codes Nos. 114.101 and 114.103). Simple spans: 
35 times the effective depth. Continuous spans: 45 times the effective depth. 
Cantilever spans: 12 times the effective depth. 

Minimum Reinforcement: Main bars: o-r per cent. of the gross cross- 
sectional area of the slab. Distribution bars: o-1 per cent. of the gross cross- 
sectional area of the slab or one-tenth of the area of the main bars, whichever 
is greater. 


Hollow-tile Floors Spanning in One Direction. 

The remarks previously made referring to solid reinforced concrete floors 
also apply to hollow-tile floors with a few obvious exceptions. For example, 
there is no requirement for the provision of distribution steel although in cases 
where the intensity of loading may vary greatly it is a practice sometimes used 
by the writer (but not used generally) to interrupt the rows of hollow tiles for a 
short distance at midspan, or in some cases at other positions, and introduce a 
transverse rib which is reinforced. 

It will be appreciated that in the design of hollow-tile slabs the depth of the 
neutral axis » is of importance as with some depths of hollow tile the neutral axis 
passes below the top of the tile and there is less compression area. The values of 
n are given and allowed for in Tables 3, 4, 5, and 6. It is to be noted that the 
depths of hollow tiles in the tables are not greater than 5 in., as tiles greater than 
this depth have not been readily available. Two widths of tiles are covered by 


the tables, namely, 10 in. and 12 in.; with 1o-in. tiles a 3-in. concrete rib is 
assumed between each row of tiles and with 12-in. tiles a 4-in. rib. If it is desired 
to use slip-tiles between the hollow tiles, allowance must be made for their thick- 
ness, generally 3 in. for slips 3-in. wide; slip-tiles 4 in. wide are usually only 
obtainable { in. thick and should be avoided in the interests of economy. 


It is necessary to check the shearing stress in these ribs in cases where the 
span exceeds the figure given in brackets thus [12-57]. Where a figure is not 
given in brackets it can be assumed the shear stress in the concrete complies 
with the Code. 

As the tables give the maximum spans for the stated total load in pounds 
per square foot it is necessary to refer to Table 1, giving the dead weight of concrete 
hollow-tile floors and to add the superimposed load and an allowance for parti- 
tions and floor finishes to arrive at the total load referred to in the table. It will 
be seen that it is a simple matter for total loads coming between the loads given in 
the tables to be interpolated with reasonable accuracy. It will be noted also that 
the tables indicate where the span is limited by deflection. Sub-Code No. 114.103 
permits calculations to be based on the hollow tiles contributing to the resistance 
of the slabs, but as the tops of the tiles are close to the neutral axis the effect on 
the strength is usually very small and only the reinforced concrete has been 
considered as stressed in preparing these tables. 
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TABLE 3.—PROPERTIES OF HOLLOW-TILE FLOOR SLABS. (See previous pages.) 
10-in. Clay Tiles. 3-in. Ribs. 





Thial [| | ta pear RESISTING | 
Dd bd | STEEL) 2 n TLever | cae waa 
Cindi) | OARS) Ay | (b- 1) |" % BeAr ' d | ARMA (SWIDTH|IZ WITH 


[4% |3 2-4 [0-098 | 3-875 | 50°30 | 0-195 | 0-214 [3-598 | 6350 | 5860 | 0-829 | 
‘0-221 13-812 | 49°50 | 0-446 | 0-305 [3-425 | 13,600 | 12,580 | ara 
[0-395 | 3-750 | 48°70 | 0-807 | 0-384 | 3-270 | 23,100 | 21,350 | 

[oz] 4312 | 5610 0-394 | 0-290 [3-895 | 15,500 | 14300) 

(0393 4°250 | 55-25 | O-712 | 0-367 [3-730 | 26, 400 | 24.400 | 


Tozet [4-812 | 62-50 | 0-354 | 0-277 [4367 | 17,350 | 16,000] | 
(0-393 | 4750 | 61-75 | 0: 








0-354 | 4200 | 29, 600 | 27,300 | 

'0°393 | 5-250 | 68°25 | 0- [0-338 |4700 | 33100 | 30500| 178 | 
*/ 0-614 | 5062 65-75 [0°420 [4-440 | 49,000 | 45,200 | 2:12 
10393 15-750 | 74°75 | 0°526 | 0-330 | 5-160 | 36,500 | 33,800 | 1-90 
"70-614 | 5562 | 73-70 | 0-850 | 0393 | 4-930 154,500 | 50,300 | 230 
1039316250 | 8125 | 0-484 | 0-315 | 5-606 | 59,600| 36,600| 193 | 
5 061416062 | 78-75 | 0-785 | 0-380 | 5-300 | 58,700) 54,200] 232 | 
, 10-393 | 7250 | 94:25 | O-AIT | 0-297 [6533 | 46,100 | 42,600/ 215 | 
“#10614 |7-062 | 91-75 | 0670 [0-359 [6-219 | 68.700 | 63.500 | 253 

Neulral axis 
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* Reinforcement in these cases only complies \ FI 
with B.S. Code, Clauses 304 and 305 (spaces - > 
between bars and cover to bars) if the clay jete AY 
tiles are considered as part of the side cover , je 
to the bars. cover es 


TABLE 4.—PROPERTIES OF HOLLOW-TILE FLOOR SLABs. 
12-in. Clay Tiles. 4-in. Ribs. 








ia %e STEEL| T T RESISTING ae 
PD [De sag BARS) Ae | bd iooac n= |LEVER) “MOMENT n-nd| 


\(in)\(in) | . |(b- \6) —' d jarma JEWIOTH|I2 WITH) | 


(221 3813 | 61-00 | 0-362. [0-279 |3-460 | 13750 | 10320 |1-062| 

10395 | 3750 | 60°00 | 0-656 [0-355 [3-310 | 23.400 [17,550 | 1330] 

[0221/4312 | 69-00 | 0-321 | 0-265 [3-935 | 15.650 | 11.750 | F 132 | 

10-395 |4°250 | 68:00 | 0°578 [0°338 |3-77! | 26,650 | 20,000 | 1-458 | 

[0614 |4:0625 | 65:00 | 0°945 [0-412 | 3-510 | 38.900 29,100 | 1-680 | 

|0:221|4-813 | 77°00 | 0-288 | 0-255 [4-406 | 17,520 | 13,150 | 1-220 | 

10°393/4°750 | 76°00 | 0°518 | 0-324 [4-280 | 30.300/ 22,500 | 1-540 | 

(54214 | 26 [0614/4-5625 | 73:00 | 0°64! | 0°595 [3-990 | 45.000] 33.700 | 1800 

16 [4%] 2-% 10395|5:250 | 64:00 | 0-468 [OSI [4 710 | 133,400 | 25,000 | 1655 

[6 |4%| 2-% [0-614 50625 | 61°00 | 0-760 | 0-387 | 4465 | 49,500] 37, 100 | 1960 | 

6 [a%l 2- %4 | 0°684/4°875 | 78:00 | 1°150 | 0-455 [4°260 | 67, 700 | 50.700 | 2-220] 

[6% 5 | 2-%2 [0393/5750 | 92:00 | 0-427 | 0-502 |5:190 | 36,800] 27. 600 | 1735. 

2/5 | 2-% | 614 | 5°5625 | 69:00 | 0:690 | 0-375 | [4°950_| 54,600 [4 000 [2-085 | 

Le =~ | 0884/5375 | 8600 | 1-025 | 0-420 | 4-740 | 75,300 | 56.400 | 2-390 

om. 6250 {100-00 0°393_| 0-289 [5-647 | 39.900 | 29,950 | 1-806 | 

0-64 | 60625 | 97°00 | 0°635 | 0°34 |5:310 [59,000 | 44 200 | 2140 | 

RE tee {0-884 | 5875 | 94-00 | 0°940 | O-Al4 | 5-100 {81,000 | 60. 700 | 2430 

6 [5 [2% 10393 | 7-250 | 116-00 | 0° 339 | 0°275 | 6-593 | 46,600 | 35.000 | 1-970 

| 2-58 [0-614] 70625 | 11300 | 0°545 | 0-330 |6°286 | 69500 | 52,100 | 2-330 

813 l2- “% [088416875 | | 110-00 0°804 | 0-385 | 5-992 | 95.500 | 71.600 | 2.650 
Neutral axis 
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PRESTRESSED CONCRETE BRIDGES, 


Prestressed Concrete 


In the following are described two pre- 
stressed concrete bridges constructed 
recently in Germany by methods that 
are not common in other countries. Most 
of the illustrations and are from 
** Beton-und Stahlbetonbau.”’ 


notes 


Bridges in Germany. 


abutments, 3 ft 


11 in. at the intermediate 
piers, and 2 ft. 1 in. at the centre of the 
middle span. The bridge is on a skew 
of 65 deg 

The prestress was imposed by longi- 
tudinal cables each comprising 47 O-I-in. 


Fig. 1._-Bridge at Emmendingen. 
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Fig. 2.— 


A Continuous-Slab Bridge of 
Three Spans. 


The deck of a structure (Fig. 1), replac- 
ing a steel bridge over the river Ely at 
Emmendingen, is a slab continuous over 
three spans, the central span _ being 
98 ft. 6 in. long and the two end spans 
each 49 ft. 3 in. long. The road is 
29 ft. 6 in. wide and there are two foot- 
paths each 4 ft. 11 in. wide. The con- 
tinuous slab is 2 ft. 7} in. thick at the 
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DISTRIBUTION OF 
WIRES ON BLOCKS . 


Details of Bridge at Emmendingen. 


seven-strand wires of steel having a 
guaranteed yield-point stress of 114 tons 
per square inch. The wires are in metal 
sheaths (Fig. 2) in order to reduce the 
friction when they are stretched. At the 
ends of the deck the wires are spread out 
and pass around semicircular concrete 
blocks (Fig. 3), in front of which were 
jacks for stretching the wires after 
the concrete had hardened. The jacks 
(Fig. 4), which are left permanently in 
the structure, comprise a concrete piston 
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in a steel cylinder and are operated by 
hydraulic pressure ; 

The cables are arranged to follow a 
parabolic curve in a vertical plane so that 
the precompression is imposed in those 
parts of the slab which are normally in 
tension. The total prestressing force 
transmitted to the slab through eleven 
semicircular blocks was 3500 tons, and 
a reduction of 14 per cent. was allowed for 
losses due to shrinkage and creep, the 
total reduced prestressing force being 
3000 tons, which is calculated to be 
sufficient to produce positive bending 
moments at the supports and a negative 
bending moment at midspan when only 
the dead loads act. The semicircular 
blocks were cast in steel moulds, and a 
dowel projecting from the underside pre- 
vented rotation of the block while the 
cables were being stretched when the force 
on each block was 318 tons. Since the 
diameter of the pistons of the jacks is 
19 in., the pressure required to produce 

8 x 22 x 
= —— i thet is, 
about 2500 lb. per square inch. Dur- 
ing the stretching process the piston 
moved outwards a distance of 9 in., pro- 
ducing a total tension in the concrete 
around the jack of 2500 x 9 x 109, that 
is, about 440,000 lb. This force was re- 
sisted by 1}-in. reinforcement bars placed 
around the cylinders (Fig. 5), the resist- 
ance of the cylinder wall being neglected. 
Light mild steel reinforcement is provided 
transversely at the lower and upper faces 
of the slab, and there are a few vertical 
stirrups in the slab. Reinforcement is 
also provided in the cantilevered foot- 
paths 

When the shuttering for the slab had 
been erected, 8-in. transverse concrete 
walls were constructed thereon to support 
the cables at the required levels. The 
metal sheaths enclosing the wires are in 
lengths of 8 ft. 3 in. which overlap. The 
wires are in rows vertically and horizon- 
tally and are separated into groups of 
not more than twenty wires in each 
(Fig. 2). Around the semicircular blocks 
the wires fan out into one vertical row, 
the end sections of the sheaths being 
fluted for this purpose. The wires were 
placed by hand by three men. When the 
wires had been placed, the sheaths were 
covered with metal lids to prevent the 
concrete entering. 


the force was 


197 X a 
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The slab was concreted in four sections, 
and after three days the footpaths were 
concreted. The semicircular blocks were 
kept free until after the wires had been 
stretched, when the blocks were concreted 
into the ends of the bridge. The wires 
were grouted under pressure in the 
sheaths. The concrete, which was com- 
pacted by vibration, contains about 


Fig. 5. 
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600 Ib. of cement per cubic yard, and had 
a water-cement ratio of 0-45. The crush 
ing strength of test cubes was 6116 lb 
per square inch at 28 days. The slab 
was prestressed on the fourteenth day 
after concreting Measurements indi- 
cated relatively high frictional resistance 
of the cables. The total shortening of 
the slab in the longitudinal direction was 
about } in. The elastic modulus of the 
concrete is calculated to be 5,280,000 Ib 
per square inch. Measurements taken dur- 
ing a load test showed satisfactory agree- 
ment of actual and calculated deflections. 

The bridge was designed by Dr. Leon- 
hardt and was constructed in 5$ months. 
The methods of design and construction, 
with some improvements, were also used 
for a bridge over the river Necker at 
Heilbronn This structure comprises 
freely-supported prestressed concrete 
girders 

Fifty bridges have been built on this 
system. 


Prestressed Concrete Bridge 
of 350-ft. Span. 


The bridge (Fig. 6) across the canal at 
Heilbronn comprises mainly two cellular 
three-hinged arches of prestressed con- 
crete and replaces a reinforced concrete 
bridge of identical appearance destroyed 
during the war The distance between 
the centres of the hinges at the abutments 
is 353 ft Fig. 7 shows the principal 
dimensions, the structural features, and 
the centering. The abutments of the old 
bridge are used as the foundations for the 
new structure. The bridge carries a 36-ft 
road and two 5-ft. 9-in. footpaths, and is 
designed for live loads of 70 tons on both 


Book 


** Initially-Deflected Thin Plate with Initial Deflection 
Affined to Additional Defiection.”” By Henrik 
Nvlander (Stockholm Swedish Cement and Con- 
crete Research Institute 


By comparing the fundamental equations 
for an initially plane plate arfd an initially 


deformed plate, it is shown that the 
deflections of the deformed plate under 
load can be calculated as for a plate 
which was initially plane, provided that 
the original deflection is assumed to be 
about the same as the additional deflec- 
tion and that both are about the same as 
the thickness of the plate. The purpose 
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sides of the road and 1-2 tons per foot of 
double-track tramway in the middle. 
The rise of the main arches is 35 ft. 7 in., 
and the depth varies from 6 ft. 3 in. at 
the crown to 36 ft. at the abutments. 
Each arch is 13 ft. 14 in. wide. The deck 
which carries the tramway between the 
arches is a simply-supported slab 12 in. 
thick and spanning 11 ft. 6 in. Each 
half-arch on either side of the hinge at 
the crown is prestressed by thirteen cables 
placed in grooves in the deck slab and 
anchored at the abutments. The cables 
extend from the anchorage on one side 
of the arch to various points along the 
half-arch where they are turned around 
a semicircular concrete block and return 
to the abutment along the groove on the 
outer side of the arch. Each cable is a 
wire rope of 14 in. diameter and, at the 
abutment, the ends are wedged in steel 
thimbles and attached in groups of two 
and three to a steel frame. Between the 
steel frame and the end of the arch 300- 
tons hydraulic jacks were placed so that 
the cables were all stretched at the same 
time. The initial tensile stress in the 
stretched cables was 126,000 lb. per square 
inch and, after reduction in course of time, 
104,000 lb. per square inch, the tensile 
strength being 235,000 lb. per square inch. 
It is reported in “ Engineering News- 
Record’ (from which Fig. 6 is repro- 
duced) that the limit of creep of the cables 
is about 65 per cent. of the tensile strength, 
but to ensure against possible creep the 
cables were overstressed by 12,000 lb. per 
square inch for six hours. The crushing 
strength of the concrete is 6000 lb. per 
square inch, and the working 
1400 lb. per square inch in compression 
and 140 lb. per square inch in tension. 


stresses 


Review. 


of this assumption is to simplify the 
solution of the problem which often 
occurs with thin plates. The initial de- 
flection cannot be ignored because the 
stress distribution depends on the type 
and magnitude of the deformation. The 
way in which the plate is supported at 
the edges, whether fixed or free, is import- 
ant and must be taken into account in the 
calculation. Five examples are given in 
which the external load acts either trans- 
versely to or in the plane of the plate.— 
5. &. 
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An Exact Method of Analysis of Continuing 


Parabolic Arches. 
By V. A. MORGAN, M.Eng., A.M.Inst.C.E. 
I.—FUNDAMENTAL CONSIDERATIONS. 
As in previous articles by the writer in this journal,“ it is assumed that the 
moment of inertia J, at any section of the arch (Fig. 1a) is proportional to J, sec 6, 


where J, is the moment of inertia at the crown and @ is the angle of inclination 
to the horizontal of the tangent to the arch axis at x. In general 


I, = I, sec ol ve 0°5 | 
L x 


in which B is an integer expressing the change of J,. Since ds = dx.sec 9, the 
Mx.ds (My.ds Mx.dx 
i I a 


Formule for Thrusts. 

In a previous article “ formule for the final horizontal thrusts were derived 
from the initial changes of slope at the springings and initial thrusts. For con- 
tinuous arches, simpler formule can be derived as follows. 

Let 4 49 and 9, be the changes of slope of the arch at A and B due to a system 
of loads represented by P (Fig. 1a). Anticlockwise bending moment is assumed 

p 


fundamental integrations | etc. 


, etc., are replaced by | 


rt 


Ga. — lx 


7 - 
ae 


t . : 
Fig. la. Fig. 1b. 


to be positive. Springing B is prevented from rotating while a positive moment 
9 ET, . : : ; 
is applied at A and which reduces 6 49 to 949 — 94, and causes a negative 
0,,E1 oe 5 9EI,f 
41™"° at B and a positive thrust of 2.7 ~~ ° 47, 
. 6 y 


bending moment of 3 Springing 

. , dag , OD mET~ , 

A is now prevented from rotating and a positive bending moment is 

applied at B, which reduces 4 p5 to 9,9 — 9, and causes a negative bending me yment 

3h = at B and a negative thrust fe 
) “ 


I5ET, 
r 


If H, is the thrust of a two-pin 


arch, the final thrust H is H, + 94; —9,,). Adding the moments carried 


over to the moments applied at each springing, 
M, ET 9(39 4; §,,) and M, 3E19(39 m1 643). 
Eliminating 4,, and 6,,, H = H, + g(Ma M ,) 
Deflection, and Thrust Equations for Parabolic Arches.’’ April, 194 
ct Method of Analysing Symmetrical Parabolic Arches."" October, November, and D 
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The final thrusts are obtained directly from (1) if the bending moments and 
the thrust H, are known, or they can be calculated. Formula (1) applies to any 
loading and allows for total or partial fixity at the springings. General formule 
for the thrust of a symmetrical parabolic fixed arch were given in a previous 
article “') and, if the coefficient of M, — Mg, is G, the formule can be expressed by 


H = Hy . G(M, — M;) . . . . (1a) 


Values of G for B = — 4 to 70 are given in Fig. 2; as B approaches infinity 
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a ee 
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G = MOMENT-THRUST FACTOR 


c 


G approaches 0-5. In Fig. 2 are also shown corrected values of H if one of the 
springings moves a horizontal distance Ay. 
Moment Distribution. 
To apply moment-distribution methods to arches, the stiffness ratios and 
carry-over factors for fixed and two-pin arches must be known. When unit 
rotation is applied at A (Fig. 15) of an arch fixed at B, the bending moments at 


A and B are respectively 9EK and — 3EK, where K = - Therefore the carry- 


over factor, which is always negative, for a symmetrical arch with J, = J, sec 4 
(that is, B = o) is — 4, and the stiffness ratio with springing B fixed is proportional 
to gEK. Stiffness ratios and carry-over factors for values of B from — 4 to 
70 were given in a previous article “); in the following it is assumed that B = o, 
but the method can be readily applied to arches having other values of B. 

For unit rotation at A, the bending moment produced is 8EK, if there is 
a pin-joint at B and the stiffness ratio is proportional to 8K,. This factor is 
comparable with a beam of constant section; the stiffness of which is 4K if 
fixed and 3K if pin-jointed. At any joint the relative stiffness of each member 
to the stiffness of the whole joint is the determining factor in the distribution 
of the bending moments. 


Il—ARCHES SUPPORTED ON HINGES. 
In the following the bending moments and thrusts on arches continuing over 
two and three spans are calculated by the methods of slope-deflection and 
moment-distribution. It is assumed that the joints between adjacent spans are 


rigid but that the arch is supported on hinges and that the supporis do not deflect 
either horizontally or vertically. 


(1) “ An Exact Method of Analysing Symmetrical Parabolic Arches.”” October, November, and December, 1947. 
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Two Unequal Spans. 
The arches ABC (Fig. 3) have unequal spans and there is a rigid joint at B. 
There are hinged connections to the supports at A, B, and C. 
SLOPE-DEFLECTION.—Substitution in the slope-deflection equations (5) and 
(6) given in a previous article “ gives the following. 


Loaded span AB.—M, = 0; 


Span BC.—M, 


os Lia , 
Since A,%, (1 — a)(3 — 9a + 5a*) and A,x, 


M, K,L,a(1 ~~ r a 
3(A, T K,) 
From the previous article, 
5L,a(1 a : 
H, ane ; Ma +a—a*). 
Sr, 
The negative sign is used because the reaction is inwards. 
Substituting in formula (1), 
5L,a(1 ' K,(1 + a — 5a*)} 
H, ; a’) 4 - se | 
ory 3(Ay + AQ) 


2a) 


Similarly H, SL,a(1 i cad : ‘ . . (2b) 
K,) 


MoMENT-DISTRIBUTION.—The fixed-end bending moments for span AB only 


are 
FM , = 0-5L,a(1 — a)?(2 — 5a); FM, = 0°5L,a*(1 — a)(3— 5a) . (ii) 
Since M, = 0, a bending moment — FM, must be added to FM, at A, and 


FM, . :, :' ' - 
} “ is carried over to B and is added to FM,, giving 


M, = FM; 4 -- na + a — 5a?) 
3 


() “Slope, Deflection, and Thrust Equations for Parabolic Arches.” April, 1946 
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Distributing M,,. in proportion to the stiffnesses, and adding, 
8K K,L,a(t — a)(1 + a — 5a? 
M po M no (: > = . ) = ( , M = 3) 
8K, + 8K, 3(K, + Ky) 
which is the same value of M, as calculated by slope-deflection and given by 
formula (2). 
Three Unequal Spans. 
The arches ABCD (Fig. 4) have unequal spans. The joints at B and C are 
rigid and the arches are supported on hinges at A, B, C, and D. 
SLOPE-DEFLECTION.—Substitution in the slope-deflection equations gives the 
following. 
Loaded Span AB.—M, = 0 = 3EK,(6, — 304) + L,a(1 


a)(2 — 5a). 


. (2 
M, = 3EK,(64 — 30,3) — 0°5L,a*(1 — a)(5a — 3). 


. Mo ‘ - 3M, 
Span BC.— i 1, ‘3 fo 
: 24EK, 
<a? Mp =o. 
24EK, 8EK, 
3K,L,a(k, T K,)(1 — a)(I + @ 5a?) 
oK,(K, + K, + K,) + 8K,K, 
K,K,L,a(1 — a)(1 + a — 5a?) 
oK,(K, + K, + K,) + 8K,K, 


Span CD.—0p 
Therefore M, 
and M, 


P=| 


sof _ o _2Ks_ U= _9Ka _ Vv - _B8K;__ 
8K.:+9K, 8K:4+9Ka2 BKs+9K. 8Ksa+ 9K:) 
Cc 


Mxi 
—§ 





abe 
3 
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Since M, in span AB and Mg, in span BC are positive, M, in span BC and 
M; in span CD are negative. Substituting in formula (1) gives 
_—, 7 a torr 
er Sha(t a) (I +a —a%) + 3K,(K; t K3)(1 ; a 4 ) |. (3) 
8r, L oK,(K, + K, + K,;) + 8K,K, 
H. = — 5L,a(1 — a)f K,(3K, + 4K;)(1 + a — | 
:= 


Hi, = 


Sr, L9K,(K, + Ky + Ky) + 8K,K, 
5L,a(1 — a)f K,K,(1 + a — 5a? 
tin, SM in Paine nn (34) 
Sr; LOK,(K, + K, + Ks) + 8K,K, 
The negative signs of H,, H,, and H, show that the horizontal reactions producing 
these thrusts act inwardly except when 5a? is not less than (1 + a), that is when 
a exceeds 0°56. 
MoMENT-DIsTRIBUTION.—As for the two spans, M,, is given by equa- 
tion (2c). The moment-distribution operations are given in Fig. 4, in which 
M = Mj, and s, t, u, and v represent the ratios indicated. It is seen that the 


(3¢) 





aie 2 ‘ , P : ‘ tu , : 
terms diminish in geometrical progression with a common ratio of which is 


the product of the square of the carry-over factor and the joint ratios for the 
middle span. Therefore only one balancing operation and one carry-over are 
required to enable the moments to be determined, since they are the sum to 
infinity of the series. The sum to infinity plus the preceding term M is 

Ms M(g — tu — gs) 


M - that is, Since s = 1 — é, 
u 


g — tu 


M, M x9 u) and Mo Sa 3M pplv 
Qo — lu g — tu 
Substitution for Mpp, t, u, and v reduces these equations to the equations (3) 
and (3a) as determined by slope-deflection. The moment-distribution method is 
quicker and easier, and does not require the slopes to be taken into account ; 
also the signs of the bending moments are more clearly shown, and the final 
bending moments can be used directly to obtain the horizontal thrusts. 


III—ARCHES SUPPORTED ON FLEXIBLE COLUMNS. 

In the following is given the analysis by the moment-distribution method 
of series of two and three spans supported on flexible columns at the inner sup- 
ports. The columns are assumed to be fixed at their bases. The joints between 
adjacent spans are assumed to be rigid. In the case of the two spans, the outer 
supports are assumed to be immovable hinges, and the outer supports for three 
spans are assumed to be fixed. 


Two Spans. 

Consider two arches AB and BC (Fig. 5) pin-jointed at A and C and supported 
on acentral column AD. Assume first that joint B is free to rotate but prevented 
from moving sideways by a force H when unit load P causes bending moments 
and thrusts on the arches. Then assume that the unbalanced force H causes 
a horizontal deflection A, the bending moments and thrusts due to which are 
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determined in terms of the resultant thrust H, and, to give the final bending 
moments and thrusts, are algebraically added to the bending moments and thrusts 
produced when deflection is prevented ; the latter moments and thrusts are also 
obtained in terms of the equal and opposite unbalanced thrust Hp. The directions 
of the bending moments and horizontal thrusts depend on the deformation of 
the structure and, if a correct deformation diagram can be drawn, the directions 
can be determined by inspection. 

DEFLECTED CoNDITION.—Assume the column to be fixed at D and temporarily 
fixed at B and the arches to be fixed at A and C. If B is deflected horizontally 


4K; 
DEFLECTION 
————— Li - 





=15 Kid 











-5 Kid) 6K34 |-5K24 
T, | La | ] v2 


Fig. 5. 








di ' I5EKA — 
a distance A, fixing bending moments of — are produced at each springing 


2r 
6EKA -_ 
of the arches and I at both ends of the column. By releasing the joints 


A and C and carrying over, the bending moments at the ends are obtained as 
shown in the moment distribution operations in Fig. 5. Since E is constant, 
it is omitted. The bending moments at B must be divided in proportion to the 
stiffness ratios 8K,, 4K , and 8K, for the far end of the arches pin-jointed, and 
for the far end of the column fixed. Hence 


OKA. 5KeA 8K, 
8K, + 8K, + 4K; 


| 5K, (5K, 6K; | § K, (4a) 
LM! " Ly + K, + 05K, 
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Similarly M,, = — a| _ ( 3 + Nx a. 
1 


'2 '3 Ls ls 37 


and M,;, =A 6K; _ (5K, 6K; . 5K, . 
L; "2 L, r, /\K, 4 


Since the carry-over factor for the column is 0-5, 


M,, | _ (5K, OK, . 5K, , o-ask, (4d) 
L; r, L; r, /\K, + K, + 0°5K, 


151K, 


Since H, 
8r,? 


for outward thrust and M, = 0, substitution in 


formula (1) gives 
H, nea = Mn 

87, 8 1 

151K 


ON» 


Since H, = — 2 for inward thrust, 
15K, 5 Mp 
8r,? St 
Ms3 + M, 
L; ; 
The bending moment due to H, acting on the column is clockwise since H, is 
negative, and the final thrusts are 
H 5K, A[2r,K5(37, + 2L3) + L3(3K yr, + 8Ky7, — 5Ky) 
, 8r,*7,L,(8K + K, + 0°5K;) 
5K, A (27, K5(372 + 2L3) + Ls(3Ky7, + 8Kyr, — 5Ky,)) 
8r,r."L,(K, + K, + 0°5K;) 
6K,A(5L,(Kyr, + Kgr,) + 16ry7,(K, + K,) + 27,7,K,) 
8ryrels*(K, + Ky + 0°5Ks) ' 
The negative sign of H, shows that the thrust acts inwardly and indicates the 
direction of the arrows in Fig. 5. The negative clockwise moment of H, indicates 
the direction of the arrows at Band D. With positive signs for H, and H, (since 
their actual magnitudes are positive), the resultant unbalanced force H at B is 
H, + H, + H, since all the arrows are in the same direction at the joint. Thus 
5DA 
8r,*7,2(K, + K, + 0°5K;) 


H, 


Since H,L, + Mz; + M, = H, 


H, 


H, 


H = 


where D = K,/r,?(37 + 2L5)*K, + 172°(37, + 2L3)?K,) + enintKy + K,)K, 


' Katt” + 3L57(Kyr, + Kyy,)? + 8K,K,L3*(r, — r,)*. 


Substituting for A, 


7 aN HKyr,L,[27,K,(37, + 2L,) + L3(3Kyr, + 8Ky7, — 5Ky";)) 
— D - (4e) 
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H,= HKy,L,{27,K3(37, + 2L3) tess + 8Ky, — 5Kyy;)] . (4f) 
aa 6/5Hr,7,K; 5L(Kyr, 4+ Ky,) + 16ry7,(K, + Ky) + 2772K3) 
’ D 
Formule (4e) to (4g) are complex, but they are general formule applying to 


all variations of stiffness, inequalities of spans, span-rise ratios, and heights of 
the central column. They are, however, generally simple to use. For example, 





if K, = K, = K,= K, and 1, =7,, L, = L, =L, =L, then H, = H, = °H, 


57°H 17HL 17HL 
. M », = Mz, = - = 
106EK’ - 106 


’ M ps3 = . 
106 


_— and M, = 
106 








p| Hs | 


Fig. 6. 


The directions of H,, Hy, and H, are shown by the arrows in Fig. 5. Having 
obtained H,, H,, and H, in terms of H,, the thrusts for the restrained condition 
(A = 0; Fig. 6) under unit load must be determined as in the following. 


RESTRAINED CONDITION.—As for the two arches supported on hinges, 


adding give M, 

idding give m= 

M ps 05K yM no _ 
K, + K, + 05K, 

; 5 Mn c. 

and H, ‘ . Since H,l, + Mz, + Mp =0, Hy 


5 1% 


Ls 

If the load acts in the position shown in Fig. 6, joint B rotates in a clockwise 
direction as it assumes that there is a hinge at B which permits rotation but 
prevents deflection. The resisting horizontal force H at D acts in the direction 
shown by the arrow ; hence, at B, H, acts in the opposite direction. Substituting 


H, from formula (1) and for Myo, and assuming as before that K, = K, = K;, 
and 7, = 7,,L, = L, = L,, 


H, . 3S a(t — a)(6 + 6a — 10a). 
120 
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Bn ~ —6tt — Ot +a— gh. 
I20 


12 
H,= a(I — a)(I +a — 5a). 
120 
The negative sign of H, shows that thrust reactions act inwardly ; H, also 
acts inwardly unless a exceeds 0-558, in which case the thrust reactions act 
outwardly and the direction of H, is changed. It is seen from the arrows at 
joint B that the unbalanced thrust H is the sum of the actual values of H, and 
, a 
H, minus the actual value of H,. Hence H = (1 — a)(g2 + 92a — 160a*). 
120 
FINAL THRustTs.—The final thrusts are obtained by adding algebraically the 
values of H,, H,, and H, (as derived previously for the deflected condition) to 
the values of H,, H,, and H, calculated for the restrained condition, and are 
_a(I — a)(27 + 27a — 80a*) 


a 
H, = _ + — s). He= 
1 ae a)(72 + 72a — 120a*) s as 


H. — — #(% — 4)(45 + 454 — 400%) 
“ 120 , 


The directions of the arrows in Figs. 5 and 6 determine whether the proportions 
of the unbalanced thrust must be added or subtracted. Thus for H,, since the 


direction in Fig. 5 is opposite to that in Fig. 6, 79H is subtracted from H, for 
33 
the restrained condition, and H, remains an inward thrust. For H, the arrows 
— ; , 10,,. 
indicate inward thrusts in both cases, so that 10H is added to H, for the restrained 
3 


condition. For H,, however, the proportion of the unbalanced thrust is greater 


, fe ; w— , 
than H, for the restrained condition, so that subtracting 337 gives a negative 
3 


thrust and the final direction is as in Fig. 5. 

FINAL BENDING MoMENTS.—Bending moments are treated similarly to 
thrusts but, as the signs are already determined, the bending moments can be 
added algebraically to give 
a 17 a(t—a)(t+a—5a*)\L  17LH _ La(t — a)(9-25 + 9°254 — 44-340") 

20° 3 106 120 


_ , 209: -66a2 
Mi ails -~e)(t+0 nag 2 La a)(30°75 +-30°75a — 105-66a?*) 


106 120 


a ot 1at-ta—11-2208 
-a)(14 a—sa9 LF ot a)(21°5 +21-5a—11-32a%) 
106 120 


M 
M | ~~ . 


REACTIONS.—The vertical reactions at A are obtained by taking moments 
of the load and M,, about B. If anticlockwise moments are positive, 


R,L T Lit —_ a) 4 M = O, 
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from which R, t i. The reaction at C is obtained by taking 


Mn: 


moments about B, that is Rp, + My, = 0. Therefore, Rp, 


M po © M py 
L . 


Since 


Rp I, Rp a 


Containers for Loose Cement. 


THE cement containers shown in Fig. 2 
are of steel sheets, 3 mm. thick, welded 
together to form an octagon on plan 
4 ft. 8 in. across the flats and 5 ft. 3 in 
high. Each container weighs 5} cwt 
and has a capacity of 2% tons of cement 
On opposite sides of the containers are 
welded short arms from which they may 
be supported on single tripods or, as 
shown in Fig. 2, on two tripods incor- 
porating a lifting beam for handling the 
containers. The cement is discharged 
through a gate at the bottom of the 
hopper and the container is filled through 
a larger gate on the longer face of the 
hopper 

For transporting loose cement to large 
containers on the site the type shown in . 
Fig. 1 has been designed. This container Fig. 1. 
is 4 ft. 5 in. high by 5 ft. 2 in. wide by 
7 ft. 3 in. long, it weighs 9} cwt., and has hopper-gate, and it may be transported 
a capacity of 3% tons of cement. The _ on railway wagons or lorries. The equip- 
container is filled through the large gate ment is supplied by the Société Intercon- 
at the top and discharged through the side _ tinentale des Containers, of Paris 
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& Seinen we } MOMENTS IN TWO DIRECTIONS. 


Rectangular Members Subjected to Moments 
in Two Directions. 
By E. INGERSLEV. 


THE following method of calculating the stresses in members subjected to moments 
in two directions * may be preferred by some to the graphical method given by 
Mr. V. H. Nash-Gower in this journal for August 1952. 

(1) The position of the neutral axis and the stresses in the member are calcu- 
lated for the larger moment (in the following called the “ vertical ’’ moment) and 
direct load in accordance with the common theory of partly-cracked sections ; 
(2) The horizontal section-modulus of the uncracked concrete plus the steel is 
calculated ; (3) This section modulus is then used to calculate the stresses due 
to the secondary (horizontal) moment ; (4) The stresses calculated in (1) and (3) 
are added together; (5) A small correction is now required, generally of no 
great importance but simple to calculate. 


Fig. 1. 


Fig. 1 shows the stresses in the concrete at the various stages. The stresses 
from the larger moment and direct load will be as a~b-c-d. When the stresses 
due to the secondary moment are added, the stresses will be as 1-2-3-4. They 
must, however, be like 5—6—3-—4, and in order to correct the diagram compressive 
stresses must be added to the triangle I-5-7 to raise it to a~5-7, and to the triangle 
b-6-7 to raise it to 2-6-7. This is equivalent to adding a small compressive 
force, in size equal to the total volume of the pyramids 1-5-7-a and b-6-7-2, 
acting at point 7. To maintain the equilibrium of the section it is necessary 
to add at the same time an equal tensile force. Therefore to the stresses calculated 
there should be added the stresses resulting from a tensile force E at point 7 equal 
to the volume of the two pyramids. 

rhe calculations should now be repeated, and at (1) the stresses due to the 
combined effects of the main moment, direct force, and the tensile force E should 
be found. This results in a new value being obtained for the force E, and the 
calculations should be repeated until there is reasonable agreement between the 
assumed additional tensile force and the resulting force. 

If, however, there is no direct load on the section, the point 7 is at the centre 
of gravity, and an approximate value for the stress due to E may be found by 


Jernbetontvaersnit paavirket til skaev Bojning med Normalkraft, Bygningsstatiske Meddelelser, 
Copenhagen, 1941 Also |. Ruidinger, Calcul des sections en béton armé sort 
wee éses. Paris, 194 
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assuming that the tensile force is evenly distributed over an area comprising the 
area of concrete in compression a—b-e-f plus m times the area of steel. If the 
stress in the concrete calculated at (1) is f, and equals ec and fd, the stress in the 
concrete calculated at (2) is f, and equals b2 and Ia, and the area of concrete in 
compression is md x 6, which is equal to be x ef, then the volume of the pyramids, 








which gives the force E, is 


7b x bo x b2 


XK fe=)4 xb x nd x is. 


EXAMPLE.—Assume that a beam 15 in. by 24 in. reinforced with two 1-in. 
diameter bars, with I-in. cover, is subjected to a main bending moment of 30,000 
ft.-lb. and a secondary bending moment of 10,000 ft.-lb. 

From (1), the stress in the concrete /, is 340 lb. per square inch, and the 
stress in the steel is 11,300 lb. per square inch. 
nd is 7 in. 

From (2), J = 7's X 7 


section modulus with respect to the concrete is 


2520 


steel is 31°4 in. 


0 xX I5 


Then the stress in the concrete f, 


10,000 


314 


and the stress in the steel - 


From (4) the combined stress in the concrete /, + /, 


10,000 X 12 


The depth of the neutral axis 


0-785 x 6? = 2820 in.*, and the 


2820 
- = 376 in.’ and that for the 
75 


= 320 lb. per square inch, 
37° 


12 


3220 lb. per square inch. 


660 Ib. per square 


inch and that in the steel is 15,120 lb. per square inch. 


and the equivalent area in compression is 15 * 


The correction to the stress in the concrete is - Ree 


that to the stress in the steel 15 
Therefore the final stresses are : 
inch; Steel, 15,120 + 600 = 


(7 +15 X 
5250 


x 0°785 = 128-5 sq. in. 


= 40 lb. per square inch and 
128-5 


40 = 600 Ib. per square inch. 
Concrete, 660 — 40 = 620 Ib. per square 
15,720 lb. per square inch. 


Patent Waterproofing Agent. 


A COMPOSITION comprising 35 to 75 per 
cent. cement, 25 to 35 per cent. sodium 
carbonate, and 3 to 15 per cent. tartaric 
acid made into a paste with water and 
applied, for example by brush, renders 
walls and floors of masonry or concrete 
moisture resistant. In examples (i) 500 
parts by weight of cement, 200 parts 
sodium carbonate, and 35 parts tartaric 
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acid, and (ii) 400 parts cement, 300 parts 
sodium carbonate, 100 parts pulverized 
water-glass, 100 parts magnesium silico- 
fluoride, and 100 parts tartaric acid are 
made into a paste with water and applied 
by brushing, (ii) being used where the 
surface is exposed to a high degree of 
moisture. No. 635,109. K. A. Foster 
and J. L. Jensen. December 8, 1947. 
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STEEL FORMS 


The Multiple System of Interlocking 
STEEL SHUTTERING 


for in-situ concrete construction 





GUARANTEED HAND RIVETED CONSTRUCTION 
THROUGHOUT 


ENORMOUS STRENGTH ALTHOUGH LIGHT IN WEIGHT 
ENGINEERED WITH ACCURACY AND PRECISION 
BUILT LIKE A SHIP FOR ENDURANCE 
EACH UNIT A COMPLETE ASSEMBLY 
NO LOOSE PARTS — LOW MAINTENANCE 
POSITIVELY NO WELDING YEARS OF HEAVY USAGE 


A. A. BYRD AND CO., LIMITED 


210, Terminal House, Grosvenor Gardens, London, S.W.|! 
Phone: SLOane 5236. "Grams: Byrdicom, Wesphone, London. 
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FOR ALL CONCRETE CURING 


An easy 

and certain 

method of re- 

taining the maxi- 

mum moisture con- 

tent in newly-laid 
concrete. It can be used 
by unskilled labour on 


horizontal and vertical surfaces. 








RITECURE is sprayed on the concrete surface and forms a cellophane-like skin which ensures the 
retention of the maximum amount of moisture in the concrete. It has been effectively and 
economically used on over six million yards of roads, runways, floors, cooling towers, etc., in this 
country and for many million yards of concrete abroad in extremely high and low temperatures 
and varying climatic conditions. Its use is backed by a highly skilled Technical Service with an 
extensive experience in concrete curing. For full details, send to: 


oe 
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RAPID METHOD OF 


LINING TUNNELS. 


A Rapid Method of Lining Tunnels. 


WeE have received from Mr. Robert S 
Mayo, of Lancaster, Pennsylvania, U.S.A., 
the following description of a method of 
lining tunnels with concrete. The method 
has been devised by Mr. Mayo, and has 
been used for lining many long tunnels 
on the continent of America 

In recent years it has not been unusual 
for tunnels to be driven at an 
rate of from 40 ft. to 60 ft 


average 
a day, with 


Fig. 1. 


occasional speeds of 80 ft., and the rate 
of placing the concrete lining has kept 
pace with the increased speed of tunnel- 
ling. In the following is described a 
method used by the writer in lining 
medium-size tunnels, that is tunnels with 
a finished diameter of between 9 ft. and 
15 ft. Smaller tunnels introduce other 
problems, while larger tunnels are simpler 
since there is more working space 
Present practice is to the 
invert last (Fig. 2 This has a number 
of advantages compared with concreting 
the invert first; for example, the track 
does not have to be removed and relaid, 
no concrete is spilled on to the finished 
invert, and generally it is easier to deal 


concrete 


\ embe? 
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with any water which may flow into the 
tunnel. 

It is almost standard practice in the 
United States to cast a kerb before start- 
ing the concrete lining his kerb is cast 
behind wooden forms (or shutters) and 
has embedded in it steel screw-anchors, 
generally spaced at 5 ft. centres. A 
typical kerb is shown in Fig. 3 It is 
not unusual for 500 lin. ft. of such kerb 


Telescopic Tunnel-lining Shutters. 


to be shuttered and concreted in one day. 
The kerbs must be placed accurately 
since they govern the line and level of 
the shutter for the lining, but if they are 
placed correctly there is no need to check 
the line and level of the shutter for the 
lining since they must automatically be 
correct 

rhe equipment used when the concrete 
is mixed in the tunnel is shown in Fig. 4 
Mixing in the tunnel has many advan- 
tages, including (1) the concrete can be 
mixed at the rate required and there is 
no chance of losing concrete due to stop- 
pages of the placing equipment or derail- 
ment of trucks bringing concrete from a 
mixing plant outside the tunnel; (2) the 














A RAPID METHOD OF LINING 


Two Tunnels: Linings Completed. 


concrete is not subjected to segregation 
as a result of transport over long dis- 
The disadvantages are that 
there is not much space for a mixer in 
a medium-size tunnel and that the mixing 
process is noisy and dusty 


tances 


Shutters. 


Che shutters are of the telescopic type 
as ‘shown in Fig. 1. They are self-sup- 
porting, but can be collapsed to pass 
through another shutter. They are car- 
ried on a truck (or “ jumbo”) which 
runs on the track. They are generally 
built in lengths of 20 ft., and the truck 
carries one complete section at a time 
In general, 240 lin. ft. of shutters, com- 
prising twelve 20-ft. sections, are used 
If the daily progress is 240 ft., then every 
two hours a 2o0-ft. section is passed 
through and set up in front of the pre- 
vious section as shown in Fig. 5 

It is standard practice to strip the 
shutters 16 hours after the concrete is 
placed. Thus with 240 lin. ft. of shutters 
a maximum daily progress of 300 ft. may 
be obtained 


Placing Concrete. 


three 


guns,’ 


There are types of pneumati 


placers, or available in the 


Batch Cars Belt Conveyor 
— — —_ 


a i i 


High\ine 


.< Progress 


TUNNELS. 


CONCRETE 


Si 


Inverts to be Placed. 


U.S.A., as well as the concrete pump. 
The pneumatic gun seems to be most 
popular for medium-size tunnels. As 


Temple Bolt, at 5 C.toc 
to Nold Screw-Anchor 


Anchor Bolt and Washer 
to Clamp Base of 
Arch Form 


a) wms for Kerb. 


Fig. 3. 


) Finished Kerb 


Kerbs for Fixing Arch Forms. 


Muer 





Arrangement of Concrete Mixing and Placing Plant. 
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Photographs by courtesy of Robert M. Vougias (Contractors) Ltd 


A “STRIKING” EXAMPLE OF THE RIGIDITY OF RAPID METAL 
FORMWORK! The shutter which is being moved as one unit 
is 28 6” long and 9’ 0” high and weighs approximately 1} 
ton:. Only three men and a crane w:re necessary to do this 
job. You too can depend on getting a better job done easier, 
quicker and cheaper if you use RAPID METAL Formwork. 


Write for details today. 


208, Walsall Rd., Perry Barr, Birmingham, 22b. Tel. BIRchfields 6021 
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shown in Fig. 6, the gun is mounted as 
low as possible and the discharge pipe is 
led out and over the shutters through 
what is known as a “ slick-pipe’’. The 
slick-pipe is welded in one piece and is 
about 60 ft. long As the shutter is 
filled the entire mixing train is backed 
away, thus withdrawing the slick-pipe 
The shutter must have frequent inspec- 
tion doors so that it can be that it 
is being filled equally on both sides and 
to aid in the puddling of the concrete 
It is essential that there be a large air- 
chamber to the gun A gun re- 
quires a deal of air, and unless 
there is ample air storage there is a possi- 


seen 


close 


great 


METHOD OF 


LINING TUNNELS. 


of the blox ked 


pressure 


bility being due to 


low 


pipe 


Mixer. 


The mixer is of the ordinary drum 
type, and for most tunnels of to ft. o1 
larger a mixer with a capacity of 1 cu. yd 
of concrete is used the hopper of the 
gun should have the same capacity as 
the drum of the mixer The mixer is 
equipped with a batch hopper with a 
gate, that a batch of dry materials 
is always ready for discharge into the 
mixer. Since space is restricted, an over 
head water-tank cannot be used ad 
the water is measured by automati 


So) 


inste 
an 


Stick Pipe, 60 Leng, Withdrawn as Form fills 








When Yeu Space = 20 
Set neat Unit of term 


240° «4 Aram form 
20 











wre ahh Chop all 
of Form vead 


Showing Shutter Collapsed and Moved Forward as Mixing 
Plant is Moved Along. 


Batch Hopper 





Fig. 6.—Concrete Mixing and Placing Plant. 
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Fig. 8.—Telescopic Shutters for a Tunnel in Peru. 


water-meter which stops the flow when 
the required quantity is in the drum 
The mixers are electrically driven 


Delivering Materials to the Mixer. 


The simplest method of delivering the 
dry materials to the hopper of the mixer 
is by a belt conveyor as shown in Fig 
This is mounted on wheels and requires 
rails above the floor of the tunnel from 
which trucks can be emptied on to the 
conveyor [he trucks are pulled up on 
to the elevated track by means of an air 
hoist and are emptied on to the conveyor 
as required for the mixer Ihe trucks 
run by gravity back down the ramp and 
on to what is known 
switch 


‘“* California- 
which is standard equipment in 
the U.S.A. for passing trains The switch 
rests upon the track, and is pulled ahead 
by a locomotive as required 


as a 


For high- 
speed concreting it is essential that the 
switch be kept close to the mixing train 


so that a concrete train is waiting to be 
taken on to the elevated track as soon 
as the last truck of the previous train is 
empty 


Progress. 

The rate 
output of 
output 
35 cu 


of progress dep nds on the 
the mixer theoretical 
of a «t cu. yd. mixer is 30 to 
yd. per hour However, due to 
haulage delays, time lost in waiting for 
a loaded train to arrive the 
actual per 
hour 
Che 


t 
ie 


and 
output is 15 to 20 cu 


sO on 


yd 


illustrations in 
based on equipment 
by the writer for the Lerma tunnel 
Mexico (1o ft. 6 in. diameter and 9 miles 
long), the Neversink tunnel of the New 
York Department of Water Supply (10 ft 
diameter and 5 miles long and the 
Paucartambo tunnel, Peru (9 ft. 9 in 
diameter and 7} miles long 
Fig he] ‘ 


this article 
recently supplied 


are 


shown in 
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TRIANCO 
he @ 7 


oe on BLOCK MAKING MACHINE 


. Power Opercted 
| Fully Automatic 


This machine is specifically designed for 
the mass production of SOLID BLOCKS Full specification will be sent on application 
and is capable of producing 300 blocks 
per hour, which are jolted, compressed 
and extruded automatically. Fitments 
are also available for the manufacture of 
hollow blocks. 
a 


TRIANCO LIMITED 


IMBER COURT, EAST MOLESEY, SURREY Bi OCK-MAKING MACHINES 


Telephone: EMBerbrook 3300 





STEEL 

(Regd. design 
TRENCH No. 850839) 
SHEETING 





For the temporary lining of trenches and 
foundations. Prices and full particulars on 
application to:— 


DORMAN LONG & CO. LTD., SHEET DEPT. 
AYRTON WORKS, MIDDLESBROUGH 


London Office: Terminal House, 52 Grosvenor Gardens, S.W.1 





CONCRETE AND CONSTRUCTIONAL ENGINEERING 


NOVEMBER, 1952 


SMITHS 


FIREPROOF FLOORS 


The most adaptable System of 
Suspended Hollow . Concrete 
Floor and Roof Construction 
for large and small spans. 


Showing Two-way Reinforce- 
ment and Hollow Concrete 
Blocks laid on Trianco Tele- 
scopic Centers. . 





Showing uniform concrete soffit. 
Obtained without use of slip tiles. 

















The Two-way Reinforced Floor for 
distribution of point loads with 
efficiency and economy, employing 
the original system of steel Telescopic 


Centers. 


SMITH’'S FIREPROOF FLOORS LTD 


IMBER COURT + EAST MOLESEY + SURREY 
EMBerbrook 3300 (4 lines) 





EFFECT OF 


LOW TEMPERATURES 


The Effect of Low Temperatures on Reinforced and 
Prestressed Concrete Beams. 


IN an article in the Belgian magazin 

Precontraint "’ (No. 1, 1952), M. G 
Huyghe describes tests carried out at the 
University of Ghent to determine the 
effect of low temperatures on reinforced 
concrete and prestressed concrete beams 
Iwo reinforced concrete beams of T 
shape and two prestressed concrete beams 
of I shape were made The 
beams deep with a 
6 in. wide and an upper flange 12 in. wide 
by 34 in. deep rhe prestressed concrete 
beams were 15} in. deep with webs 2 in 
wide and flanges 12 in. wide by an 
average of 2 in. deep The beams were 
21 ft. long overall and were tested in 
bending on a span of 19 ft. 8 in. One 
beam of each type at an age of 28 days 
was placed in an insulated wooden box 
and prisms of carbon snow were placed 
along the webs; after thirty-six hours in 
the boxes the temperature of the beams 
was lowered to 43 deg. C The beams 


reinforced 


were 24 In web 


then removed and loaded to de 
struction, the temperature of the beams 
at the end of the test being 40 deg. (¢ 
The remaining two beams were tested at 
normal temperatures in a similar manner 

The tests showed that (a) The modulus 
of elasticity increases as the temperature 
drops from 20 deg. C. to 40 deg. C 
this is confirmed by the reduction in 
deflection of the beams); (6) The tensile 
strength of the concrete is at least doubled 
as the temperature is lowered to 40 
deg. C.; (c) The compressive strength of 
the concrete is increased considerably 
under the same conditions. A comparison 
of the behaviour of the beams tested at 
normal temperature showed that there 
was a considerable increase in the load 
required to cause failure in both the 
reinforced concrete and the prestressed 
concrete beams at 40 deg. C., and that 
the load first causing cracking was much 
nearer to the ultimate load. 


wer©re 


Bores in Rough Seas. 


[He method adopted by the South Aus 
tralian Harbour Board for sinking 23 
bores to a depth of 20 ft. below the sea 
bed or to solid rock in depths ot water 
ranging from 6 ft. to 30 ft. at low water 
and to a distance of 5000 ft. from the 
shore is described in the ‘‘ Commonwealth 
Engineer for March 1, 10952 The 
locality is without shelter, and very 
rough seas were liable to be encountered 
a calm day a heavy ground swell 
is experienced, sufficient to the 
surging of floating vessels The bores in 
shallow within the line of 
breakers lor these reasons drillmg from 
floating plant could have been conducted 
only on 

The method adopted involved the use 
of floats to transport a tower upon which 
the working platform. The floats 
subdivided into separate compart- 
ments and air-pipes led from each to a 
central point Ihe rig was towed to the 
required spot, air released from the floats 
water admitted, and the plant sunk to 
the sea-bed. Upon completion of each 


even on 
cause 


water were 


rare occasions 


Was 
were 
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bore compressed air was led to the floats 
to drive out the water, and the rig was 
floated to the surface ready for towing to 
the next site. The crew consisted of three 
men The cores were obtained by driving 
a casing down with a small pile hammer 
and extracting it by 
hoist and tackle 

rhe rig was quite stabk 
and when resting on the sea-bed 
was no movement even with a heavy 
No difficulty was experi 
enced in lowering it to the required posi 
tions [he condition which chiefly re 
tarded boring operations was the excessive 
movement of the pontoon preventing the 
cores being landed 


means of an alr 


afloat 
there 


when 


swell running 


The casing was cut 
by an oxy-acetylene flame which had no 
visible effect upon the samples The 
cores completely filled the tube There 
was no evidence of distortion and the 
depth of each layer of material could be 
accurately determined [Ihe estimated 
cost of sinking the bores, which included 
the construction of special plant for the 
purpose, was /A4o0o00. 











MISCELLANEOUS. 


A New System for Repairing Piles. 


\ METHOD of repairing piles below high- 
water level recently introduced in the 
U.S.A. uses a caisson with an open top. 
The caisson is large enough to allow a 


Po ae 



































wees 


Fig. 1. 


man working inside to chip away defec- 
tive concrete and clean the surface of the 
pile. Mesh reinforcement is fixed around 
the pile and a metal shutter placed inside 
the caisson and filled with concrete. The 
shutter is supported independently so that 
any movement of the caisson will not 
disturb the newly-placed concrete. After 
this has hardened the caisson is removed 
but the metal shutter is left in position 
Repairs above high-water are carried out 
with pneumatically-placed mortar. Fig. 1 
shows the top of a pile with the new con- 
crete and metal shutter and the pile above 
prepared to receive the sprayed mortar 

Ihe method, known as the ** Dri-por ”’ 
system, is being used by the Masonry 
Kesurfacing & Construction Co., Inc., and 
is the subject of a patent application 


Change of Address. 


HE London office of the British Rein- 
forced Concrete Engineering Co., Ltd., is 
now at 53 Grosvenor Street, W.1 (Tele- 
phone Grosvenor 8371; telegraphic ad- 
dress Brenforce, Wesdo, London) 


Twin-Are Welding. 


AN imstruction booklet on the installa- 
tion, operation, and maintenance of twin- 
arc welding plant with information on 
methods of making various types of joints 


300 
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has recently been issued by the Quasi- 
Arc Company, Ltd., Bilston, Staffs., from 
whom copies may be obtained. 





DATA FOR PRICING 
REINFORCED CONCRETE. 


Materials. 
(Delivered in London area.) 
AGGREGATES (per cu. yd.). — Washed sand, 
21s.3d. Clean shingle: 3} in., 17s. 11d.; 
4 in., 20s. 6d. Pit ballast, 20s. 5d. 
CeMmeENT (per ton, delivered at Charing Cross).— 
Portland cement, 6 tons and upwards, gts. 
1 ton to 6 tons, roos. Paper bags and 
non-returnable jute sacks included. 
Rapid-hardening Portland, 8s. above ordinary 
Portland. 
Aquacrete and 417, 32s. 6d. above ordinary 
Portland ; paper bags included. 
Colorcrete (buff, red, and khaki), in 6-ton loads, 
132s. 6d.; paper bags included. 
Snowcrete, {12 115. 6d., inc. paper bags. 
“* Super-Cement,” 32s. 6d. per ton above ordin- 
ary Portland cement ; paper bags included. 
High-alumina cement, : ton and upwards, 
289s. 6d. per ton. 
Snowcem paint, 71s. per cwt. inc. containers. 
SHUTTERING.—For prices of timber, refer to S.R. & 
O., 1949, No. 1079 (price 1s. 1d.) and No. 94 
(price 5d.) issued by H.M. Stationery Office. 
REINFORCEMENT.—Mild steel bars, B.S. 785 (per 
cwt.); fin. to 2} in., 39s. 6d. & in. to 4 in., 
41s. fin., 41s. 6d. 3 in., 435. 


Materials and Labour. 
(Contracts up to {5000. Inc. 10 per cent. profit.) 
PoRTLAND CEMENT CONCRETE, I : 2: 4.— 

Foundations, 2s. 3d. percu.ft. Columns, 3s. 1d. 
per cu. ft. Beams, 2s. 10d. per cu. ft. Floor 
slabs 4 in. thick, 8s. 1d. per sq. yd.; Do., 
5 in., 10s. 2d.; Do., 6 in., rrs. 7$d.; Do., 
7 in., 138. 7$d. Walls 6 in. thick, 13s. o}d. 
per sq. yd. Add for hoisting above ground 
level 3s. 6d. per cu. yd. Add for rapid-hard- 
ening Portland cement 2s. 6d. per cu. yd. 

REINFORCEMENT.—Mild steel bars (B.S. 785), in- 
cluding cutting, bending, fixing, and wire 
(per cwt.)—} in. to jin., 68s. 6d. ¥% in. to 
4 in., 63s. % in. to 2§ in., 57s. 6d. 

SHUTTERING AND SuUPPORTS.— 

Walls, 196s. od. per square. 

Floors (average 10 ft. high), 182s. od. per 
square. In small quantities, 2s. 6d. per 
sq. ft. 

Columns, average 18 in. by 18 in. (per sq. ft.), 
2s. 9d.; in narrow widths, 3s. 6d. 

Beam sides and soffits, average 9 in. by 12 in. 
(per sq. ft.), 2s. 8d.; in narrow widths, 3s. 2d. 

Raking, cutting, and waste, 5d. per lin. ft. 

Labour on splays, 2}d. per lin. ft. 

Small fillets to form chamfers, 5d. per lin. ft. 


Wages. 

The rates of wages on which the above prices 
are based are: Carpenters and joiners, 3s. 6d. 
per hour (carpenters 2d. a day tool money) ; 
Labourers, 3s. ofd.; Men on mixers and 
hoists, 3s. 2$d.; Bar-benders, 3s. 34. 


This column is specially compiled for “* Concrade and 
Constructional Engineering,” and is strictly copyright. 


November, 1952. 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 3d. a word: mini- 
mum 7s. 6d. Situations Vacant, 4d. a 
word ;: minimum 10s. Other miscella- 
meous advertisements, 4d. a word: 10s. 
minimum. Box number 1s.extra. The 
engagement of persons answering these 
advertisements 1s subject to the Notifica- 
tion of Vacancies Order, 1952. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATION VACANT Technical sales representative 
required to promote sales of precast and prestressed con 
crete units. Must be able to discuss design features 
with clients. Qualified engineers considered. Oppor- 
tunity for early promotion to sales manager. Liberal 
salary and commission basis. Apply, with experience 
and references, to the Secretary, Dow-Mac (Propvcts), 
Ltp., Tallington, Stamford, Lincs 


SITUATION VACANT. Designer-draughtsman required in 
London head office of old-established reinforced concrete 
engineers specialising in hollow-type floor construction 
Progressive post. Write full qualifications and salary re 
quired. Box 162, ALLARpyce Patmer, Ltp., 109 Kings 
way, London, W.C.2 


SITUATION VACANT An opportunity occurs for civil 
engineer with good prestressed concrete design experience 
to develop new department for old-established company in 
the Midlands. Box 2603, ConCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1 


SITUATION VACANT. Engineering draughtsman re- 
quired at Feltham, Middlesex, for detailing and simple 
design of reinforced concrete floors and beams. Write, 
stating experience, and salary required, to Unit Construc 
tion Co., Lrp., 34 St. James's Street, London, S.W.1 


SITUATION VACANT. Well-known Midlands firm re 
quire for their Loncon branch an engineer to take charge 
of and control drawing office. Applicants must have know 
ledge of reinforced concrete frames and steelwork and 
various forms of floor, roof, and staircase construction ; be 
familiar with drawing office practice (including relevant 
correspondence) and sitework, and possess experience in 
the preparation of designs, calculations, and detailing, and 
have complete knowledge of codes of practice and building 
regulations. Write fully experience, technical qualifica 
tions, and salary required. Box AC76349, Samson CLARKs, 
57/61 Mortimer Street, London, W.1. 


SITUATION VACANT. Precast concrete manufacturers 
(North London) require a fully experienced man to assist 
in management and general supervision. Excellent pros 
pects for right man. Write fully details of experience and 
salary required. Box 169, ALLARDYCE Patmer, Lrtp., 
109 Kingsway, London, W.C.2. 


SITUATIONS VACANT Structural draughtsmen with 
experience in reinforced concrete detailing required in 
London office of Norman & Dawsarn, Architects and 
Consulting Engineers, 5 Gower Street, London, W.C.1 
Reply stating age, experience, and salary required 


SITUATION VACANT Kampala (Uganda) Experi 
enced reinforced concrete detailer wanted by established 
company of reinforced concrete specialists. Some know 
ledge of design advantageous. Good opportunity for keen 
man not under 24 years of age. Free air passage, home 
leave on full pay after 34 years, and pension scheme 
Write Box SE/128, c/o 95 Bishopsgate, London, E.C.2 


SITUATIONS VACANT. The British Reinforced Con 
crete Engineering Co., Ltd., require several qualified de 
signers and detailers with specialist experience for their 
Stafford, London, and Newcastle-upon-Tyne offices 
Five-days’ week, and staff pension scheme. Apply to 
B.R.C. Excirxneerinc Co., Lrp., Stafford 





DRAUGHTSMEN 
Simon-Carves Limited recently an- 
nounced the opening of an additional 
new drawing office in Mayfair. The 
firm specialises in the design and 
erection of Power Stations, Coal 
Preparation and Chemical Plant, and 
the new office will be devoted to rein- 
forced concrete work There are still 
a large number of vacancies for detail 
draughtsmen with sound experience 
of reinforced concrete industrial struc- 
tures. Salaries are above average, a 
pension scheme is in operation, working 
conditions and scope are excellent, and 
free meal vouchers are provided. Brief 
relevant details should be sent to 


Staff & Training Divn. (Ref. L12), 
Simon-Carves Limited, 

Cheadle Heath, 

Stockport, Cheshire. 


All candidates will be interviewed in London 


SITUATIONS VACANT Imperial Chemical Industries 
Limited, Wilton Works, near Kedear, require to augment 
the present drawing office staff for the development of their 
large new chemical factory. Permanent employment will 
be offered to selected draughtsmen in the following 
categories :—Civil, Electrical, Instrument Installation, 
Mechanical, Structural. Congenial working conditions 
include membership of staff pension fund, recreation club 
facilities, et Further details of conditions of empley- 
ment, pension fund and housing will be forwarded on 
request, together with official application for employment 
form. Apply to the nearest Employment EXcHANGE or 
Starr Orricer, Impreriat Cuemicat Inpustries Limitrep, 
Wilton Works, P.O. Box 54, Middlesbrough, quoting 
advertisement reference ICI/X/120/g 


SITUATIONS VACANT. Consulting engineer requires 
reinforced concrete designers and reinforced concrete 
designer-draughtsmen. Apply to A. E. Breer, 54 Warwick 
Square, London, S.W.1 Telephone Victoria 7704 and 
3 368 


SITUATIONS VACANT Clark, Nicholls & Marcel require 
reinforced concrete designer-draughtsmen for their Bristol 
office. Apply in writing, giving full details of training, 
experience, and starting salary required. Berkeley Cottage, 
Berkeley Square, Bristol, 8 


SITUATION VACANT. Structural designer wanted for 
consulting engineers’ office, North London. Can be junior, 
but must be keen and ambitious. Interesting work in all 
round and specialised design, preferably concrete and pre 
stressed work. Prospects for later junior partnership 
Box 2604, CONCRETE AND CONSTRUCTIONAL } NGINEERING, 
14 Dartmouth Street, London, S.W.1 


SITUATION VACANT Yorkshire Electricity Board 
Applications are invited for the following appointment 
Area Board Headquarters. Senior Draughtsmen (Civil) 
Vacancy No. 93/52 Applicants must have good experi 
ence in preparing detailed drawings of reinforced concrete 
and be able to work with the minimum of supervision 
Some knowledge of structural design will be an advantage 
Salary, N.J.B. Schedule D, Grade 5, 4547-4651 per 
annum. Applications, stating the above vacancy number 
and giving full details of age, qualifications, and experience, 
should be forwarded to the Secretary, Area Headquarters, 
Yorkshire Electricity Board, Wetherby Road, Scarcroft 
nr. Leeds, within fourteen days of the appearance of this 
advertisement 


(continued overleaf 
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MISCELLANEOUS ADVERTISEMENTS 
ontinued from previous page 


SITUATIONS VACANT The Trussed Concrete Steel Co 
Ltd., Truscon House, 35-41 Lower Marsh, London, S.E.1, 
have vacancies for designers, detailers, and draughtsmen in 
their London, Birmingham, and Manchester offices. Pre 
vious experience in reinforced concrete design and detailing 
is important. Five-days’ week and pension scheme 
Apply in writing to the above address, giving full particulars 
of age, education, and previous employment 
SITUATIONS VACANT. Old-established Tees-side firm 
requires section leader reinforced concrete designer 
draughtsman fully experienced in designing and detailing 
reinforced concrete structures, foundations and other civil 
engineering work. Apply giving full particulars and 
experience, quoting Reference D., Box 2608, ConcrerTt 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street 
London, S.W.1 


SITUATIONS VACANT Experienced reinforced con 
crete designers required for Bristol office of reinforcement 
manufacturers Positions offer opportunity to gain 
experience of wide range of structures Attractive salaries 
offered to suitable applicants Applications in confidence 
stating qualifications and fullest details of experience, to 
tox 2609, CONCRETE AND CONSTRUCTIONAL ENGINEERING 
14 Dartmouth Street, London, 5.W.1 

SITUATION VACANT. Senior designer-draughtsman 
required by consulting engineers in West London. Capable 
of designing and detailing reinforced concrete structures 
Must be able to work on own initiative and supervise 
several draughtsmen. Permanent position. Write giving 
details of age, qualifications, experience, and salary 
required Box 2606, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, $.W.1 
SITUATIONS VACANT Five experienced Reinforced 
Concrete Designers required immediately Apply in 
writing to CurisTiant & Nrecsen, Lrp., 54 Victoria Street, 
London, S.W.1, stating age, qualifications and experience 
Salary according to qualifications. 

SITUATION VACANT Designer draughtsman with 
several years’ experience of reinforced concrete design and 
detailing required in London area Must be keen and 
require minimum of supervision Interesting work 
Permanent position. Write giving details of age, ex 
perience, and salary required. Box 2607, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1 

SITUATION VACANT Senior designer experienced in 
reinforced concrete structures required for a responsible 
position with consulting engineer, Westminster Excellent 
prospects and good salary Write in confidence, giving 
age and particulars of experience Box 2610, CONCRETE 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 


London, S.W.1 


PROFESSIONAL SERVICES 
PROFESSIONAL SERVICES 
t irried it under supervision o 
Ine DesIGN AND DRAUGHTING 
New Malden, Surrey Telephone 























REINFORCEMENT 




















SITUATION WANTED 


SITUATION WANTED. Young married man experienced 
in precast concrete laboratory control and testing, energeti 
and ambitious, desires change and seeks position with 
possibilities of learning sales and representation 40x 
2605, CONCRETE AND CONSTRUCTIONAL ENGINEERING 
14 Dartmouth Street, London, S.W.1 


WANTED. 
BIG BULLDING PROJECTS Advertiser wishes to con- 
tact manufacturers of building construction machinery, 
moulds, steel shuttering, flush sewage systems and chemi 
cals, and drainage and water-supply materials for con 
structing single and 2-storey houses. Tan Swee Wan, 
180 Hugh Low Street, Ipoh, Perak, Malaya. 


EXCHANGE. 
REQUIRED. j-in., &-in and $-in. diameters black 
annealed round mild steel reinforcing rods in exchange for 
4-in. diameter similar Apply Risar, Lt Higher Swan 
Lane, Bolton 


FOR SALE. 


FOR SALE. Sacks, bags, and curing cloths for sale. You 
want the best type and quickest delivery. Write Joun 
Braypon, Ltp., 26 The Highway, London, E.1 Tele 
phone: ROYal 1044 


FOR SALI Reinforcing rods. Light diameter materials 
on reasonable delivery against ISA, subject unsold, at very 
keen prices ex works Leeds. Also {-in. diameter in rota 
tion. A. Bircnatt, Lrp., 23 Farrar Lane, Leeds, 6 
FOR SALI Steel tubing, 64 in. diameter by 14G, in 
18-ft. lengths, 2s. per ft., ex works. E. SterHens & Son 
Lrp., Bath Street, London, E.C.1 Telephone: Clerker 
well 1731 
FOR SALI New Eda l-lever bar-bending 
machines for sale. Capacity ars 29 in. by & in 
f in. rounds or squares Hot bars 2j in. by j in., or 1 & in 
rounds or squares. Crops and bends angles and tees uy 
to 2 in. by 2 in. by & in. F. J. Evwarps, Lrp., 356 
Euston Road, London, N.W.1. Euston 4681 
FOR SALI Strong steel plate shuttering panels. 1 ft 
10 in. by 1 ft. 10 in., 15s. each 2 ft. ro in. by 1 ft 4 in 
178. 6d. each. E. Sternens & Son, Lrv., 64 Bath Street 
London, E.C.1 
STEEL TRENCH SHEETING FOR SALI HIRE 
wide 74 lb. F.S. 65 12 in 
Enquiries to Box No. 2611, CONCRETE 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street 
London, S.W.1 


PRECAST CONCRETE 


METHODS OF MANUFACTURE 


The 8th edition of ‘“* Concrete Products 
and Cast Stone’, by H. L. Childe, has 
been largely re-written and brought up to 
date by the inclusion of details of pro 
duction-line methods of manufacture, the 
manutacture of cellular yas" or 





‘foamed ’’) concrete, and other recent 
developments. Gives full information on 
the methods used by leading manufacturers 
for the production of precast concrete 
products and cast stone Phe chapter 
headings are Materials; Grading and 
Proportioning ; Water Content ; Measur 
ing Materials ; Mixing, Casting and 
Consolidation ; Surface Finishes ; Curing ; 
Reinforcement ; Transport ; Storage 
Moulds of Wood, Plaster, Gelatine, Sand, 
Metal and other Materials; Methods of 
Manufacture ; Measurement and Quanti 
ties 272 pages, 252 illustrations 

Price 8s. 6d. (by post 9s. 3d 

2 dollars in Can ind U.S.A 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W.! 














Novemper, 1952. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


24 hours... 


<a ; 
| eT | 


' 
\ 
‘ 
\ 
\ 
‘ 
i] 


concrete sufficiently hard 
for almost any purpose 


Concrete made with ‘417 Cement’ is ready G 
—for almost any duty —24 hours later. The 
time saved by its use means important sav- 9 


ings in cost and greater productivity of 


vane" Cement 


particulars of ‘417 Cement.’ QUICK SETTING — EXTRA RAPID HARDENING 


THE CEMENT MARKETING CO. LTD., Portland House, Tothill Street, London, $.W./. 
or G. & T. EARLE LTD., Cement Manufacturers, Hull. 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD., Penarth, Giam. 
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